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TRIBAL DISTRIBUTION AND SETTLEMENTS OF THE 
FUEGIANS 


Comprising Nomenclature, Etymology, Philology, and 
Populations 


By CHARLES WELLINGTON FURLONG, F.R.G:S. 


We have already delved a little into the mists enshrouding the history 
of the peoples of Patagonia and the Fuegian archipelago... We have seen 
the foot peoples, clad in furry guanaco skins, make the long journeys south 
over the wind-swept pampas of what is now Patagonia and into northern 
and southeastern Tierra del Fuego, the men with lances and long bows 
skyward pointing and boleadores coiled for the march about their waists, 
the women in the vanguard bearing back-burdens of folded tents or babes 
in the neck folds of their capas (skin cloaks), with older children fol 
lowing at their sides. With no domestic animals, save perhaps a dog, they 
have followed the road where the foothills meet the plains, the tag ends 
of their skin garments and their long black hair blown in the pampas 
winds. 

We have seen the canoe peoples, stark naked to the wet and freezing 
blasts or, at most, clothed in a couple of scant otter skins flung over their 
powerful shoulders, work their way south through the long, tortuous chan- 
nels of the west coast clear to Cape Horn, the southernmost habitat of 
man. We have watched their slow progress; the men in the fore part of 
the canoes ever ready to spear their prey; the women paddling astern; 
the eternal-fire smoke rising from the sod amidships—fire for cooking, 
for warmth, or for perpetuation during their voyages. 

Today we find them divided into four distinct tribes, each occupying 
a definite habitat. It is the purpose of this article to define more clearly 
the territories occupied by these Fuegian tribes, to touch on their nomen- 
elature and philology, to consider their decrease and its causes, and to 


1 See the article by the writer on “Some Effects of Environment on the 


Fuegian Tribes 
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describe and locate their principal settlements before they are obliterated 
The region which these tribes occupy the archipelago lying south of the 
Strait of Magellan—l have defined as Fuegia. The largest island is Tierra 
del Fuego, triangular in shape and about as large in area as New Hampshire 
and Vermont combined. West and south of it are thousands of smaller 
islands and intricate waterways, but Tierra del Fuego itself contains about 
two-thirds of the land area of the archipelago, which lies between 52° 28 
and 56° §., i. e. in a corresponding latitude to southern Labrador. Politi 
cally, Argentina claims the eastern half, Chile the western. 


The nomenclature of Fuegia comprises two divisions, those names given 


by the intrusive European element and those given by its autochthonous 
inhabitants. Perhaps the place-names of no ferritory in the world por- 
tray the history of a region as do those of Fuegia: Magellan Strait. | 


less Bay, Beagle Channel, Mount Darwin, Por 


Se. 


‘amine, Thieves Bay, Deso 
lation Island, ete. Those of Indian origin are mostly limited to the prin 
cipal native settlements, headlands, channels, ete., of which they are gen 
erally geographically descriptive. For instance, Ushuaia (Oo-shoo-wy’ vii 
means, in the Yahgan language, ‘‘Mouth of the Bay’’; Yahga-Ashaga 


means ‘‘Mountain Valley Channel.’’ 


It is said that when Magellan sailed through the strait now bearing 
his name he was so impressed by the blue smoke of the numerous camp 
and signal fires rising against the dank, dark mountain sides that he 
named this region Tierra del Huomo (Land of Smoke. When his lone 
ship returned to Spain the king was advised of this. ‘*Tierra del Huomo?”’ 


queried His Majesty. ‘*No, Tierra del Fuego: where there is smoke there 


must be fire.’” The name, however, was undoubtedly given by Magellan 
to the lands bordering both sides of the strait. 

Prior to venturing through the stormy strait Magellan’s fleet wintered 
in little San Julian Bay, on whose shores his crews one morning discov 
ered exceptionally large human footprints; hence the Spanish term Pata 
gones (the big-footed) was applied to the inhabitants. From this word 
was later derived ‘‘Patagonia,’’ which term even on recent maps has been 
applied not only to the pampas reaches to the north of the strait, but to 
the more open country of the northern half of Tierra del Fuego, of which 
they are a continuation.” It must be remembered that for nearly a cen- 
tury after Magellan discovered the strait Tierra del Fuego was consid 
ered as the northern extremity of another continent reaching still farther 
south. Subsequent explorers or mariners have applied the term ‘‘Pata- 
gonian’’ indiscriminately to natives, both foot and canoe, inhabiting both 
sides of the strait, thus confusing not only the Onas with the Tehuelches, 


but even the canoe peoples with the foot peoples. Even the observant 


Patagonia "’ is also applied to the southwestern Chilean coast. Fora discussion of the a 
of the name see H. Steffen: Viajes de Esploracion i Estudio en la Patagonia Occidental, 1892 
1902, pp. 3-9, Santiago, 1909.—Eprr. Nor! 
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Darwin made no distinction between some of the foot people of south- 
eastern Tierra del Fuego (probably Haush) and the Yahgans, while Fitz- 
roy and others, without sufficient foundation, have classified the canoe 
peoples into a number of different tribes, such as—to retain the original 
spelling the Yapoo Tekeenica, Alikhoolip, Chups, Yacana-kunny, Key- 
yus, Sehuau-kunny, Zapallo, Tekeenica, Pecherais, Huemul, Poy-yus, 
Yamana, Aonik, Aona, Yacanas, Yacana. 

Thus it may be seen how a confusion of geographical names caused 
and still causes grave errors in the reports on tribes inhabiting these lands. 
Consequently, great discrimination should be observed in the use of 
Kuegian data gathered from records of mariners and others, because of 
the confusion of geographical and tribal names as well as on account of 
the observers’ limited association with the natives. 

After careful consideration, I have adopted and would recommend the 
following nomenclature as applied to the Fuegian tribal names, territory, 
and language, each of which will later be considered in detail. (For the 
territorial distribution of the tribes see the map, Figure 2, in the previ- 


ous article. ) 


Tribe Territory Language 
Yahgan ( Yah’gan Yahgana ( Yih'gii-na) Yahganan ( Yah’gi-nan) 
Ona (O'na Onia (O-nee’a) Onan (0’nan) 
Alaculoof ( Al‘a-cooloof Alaculoofa (Ala-cooloof’a Alaculoofan (Ala-cooloof’an ) 
Ileush, or Aush (Howsh Hausha (lHowsh’aé) Ilaushan ( Howsh’‘an) 


THe ALACULOOF TRIBE 

The name of this tribe has been spelled in various ways, Alacooloof, 
Alacaloof, Alacaluf, Alacooluf, Alacalouf, Alealuf, Alikhoolip (Fitzroy, 
1836), Alaculoof (Hatcher, 1901), Alookooloop (Skottsberg, 1908), Aluku- 
lup (the same, 1913).°. Bridges, an early missionary, to whom more 
detailed reference will be made shortly, spelled it Alaculoof. As I con- 
sider Bridges by far the greatest authority on the canoe peoples, I have 
adopted his spelling. The mame seems to be the one applied to them by 
the Yahgans, who probably derived it from the Alaculoofs themselves. 

Alaculoofa, their territory, adjoined Yahgana and may be said to have 
reached from the vicinity of Brecknock Peninsula west and north, possibly 
well up the Patagonian channels, with a slight overlapping around Breck- 
nock Peninsula into Yahgana, and an occasional extension south and east 
as far as Murray Narrows off Beagle Channel. The Alaculoofs were canoe 
ludians: the mountainous, damp, and densely wooded islands, unfavorable 
for pasture or tillage, turned them to dependence on the sea for their 
main food supply. Such an existence necessitated a roving life; so their 
time was spent cruising the tortuous channels and innumerable bays of 
their habitat, camping on the edges of its many islands. Today many of 


Observations on the Natives of the Patagonian Channel Region, Ame inthropologist, N.S., Vol. 15, 
1913, pp. 578-616 
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Fig. 3. 


Fic. 2 A Tehuelche camp, southern Patagonia. 

Toldos (tents) are made of guanaco skins, fur out, and are always pitched back to the 
which come the prevailing winds. Note undulating pampas country (The Tehuelches are 
in the writer's previous article, in the January Review, pp. 2-3.) 

Fic. 3—Types of Yahgans, Rio Douglas. Note primitive beech-bough wigwam a1 
painting of woman standing. (Photo copyright by Charles Wellington Furlong 
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their kitchen-middens are found on the most protected and desirable 
camp sites. 

The Alaculoofs, though slightly superior to the Yahgans, resembled 
them in general appearance, customs, and character, but less is known of 
these people than of the other Fuegian tribes. Skottsberg states* that 
the canoe Indians, as they are called by the English, call themselves 
‘* Alookooloop ”’ and that they live in ‘‘the channels between the Magellan 
Straits and the Penas Gulf.’’ But it must not be taken for granted that 
all the canoe people of the Patagonian archipelago are Alaculoofs. No 
adequate linguistic studies have been made nor ever can be made unless 
some well-trained ethnologist of an adventurous nature is willing in the 
very near future to isolate himself for an extended period of time among 
these people. About 1884, the Rev. Thomas Bridges and his son Despard 
compiled an Anglo-Alaculoof dictionary which seems to have disappeared. 
While at Rio Douglas at the camp of a solitary missionary, Mr. John 
Williams, | saw a manuscript dictionary, by Bridges, in his possession. 
While this dictionary seemed to comprise mainly Yahganan, part of it 
may have been devoted to Alaculoofan, and it may be the missing diction- 
ary. One of the leading authorities, and perhaps the foremost authority 
of this country, on the linguistics of the Fuegian tribes is the Rev. John 
Cooper of Washington. He has informed me of a manuscript book of 
prayers in Alaculoofan recently compiled by Brother Juan Xikora of 
Dawson Island Mission. Announcement has been made that this book 
is to be published. 

Skottsberg, in his interesting report on the Swedish Magellan Expe- 
dition,’ says: ‘‘It is very astonishing that two tribes having the same 
aspect and customs, living in the same region and not separated by any 
natural obstacles, should have their languages so entirely different as the 
Yahgans and Alookooloops, not one word being the same.’’ I must take 
exception to two statements in the above: first, Brecknock Peninsula was a 
tremendous barrier to intercommunication between these two tribes. With 
an annual record of ‘‘three hundred days of rain and storm and the other 
sixty-five not pleasant,’’ rounding in frail canoes the weather side of the 
frowning cliffs of Brecknock Peninsula was something which only the most 
daring or hard-pressed undertook. And it was impossible for these canoe 
men to pass over its barren, unexplored mountain heights. It seems well 
established that the Yahgan language extended (1876) to Brecknock Pass, 
where Alaculoofan began. Second, while it is my opinion that Alaculoofan 
and Yahganan are absolutely different, Skottsberg’s statement would ad- 
visedly have been made with greater reserve. Such a comparative state- 
ment cannot justifiably be made until one has mastered to an appreciable 
extent both these languages. With due respect to Dr. Skottsberg’s con- 


4The Swedish Magellanian Expedition, 1907-1909: Preliminary Reports, Geogr. Jowrn., Vol. 31, 1908 
pp. 640-645, and Vol. 32, 1908, pp. 485-488 and 591-594; references on pp. 592 and 593 
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scientious and valuable work in those regions, his data were based at the 

most on but a few weeks’ contact with these people. Bridges took a lift 
time to compile his Anglo-Yahgan dictionary and grammar 

An idea ot the cle crease ot the Alaeculoofs and the other Fuel ih tribe Ss 


may be obtained from the following table: 
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The Alaculoots have been decimated through rum and disease. The ¢ ‘Tt 


of contact with ships’ crews, with whom they barter skins for clothing 


tobacco, and liquor. They have practically disappeared from Fuegia 

a few individuals being found in Yahgan territory. An oceasiona 

or two is seen at the western end of the Strait of Magellan. More ar 
found, however, in the Patagonian channels between the strait 
Gulf of Penas. Within the last eight years some of these people navy heel 
definitely located in the region of Last Hope Inlet, Port Grappler, Cap« 
Tamar, and the vicinity of Sholl Bay, Dawson Island, Beagle Cl 
Murray Narrows, and elsewhere. 

There is good reason to believe that some of the Alaculoofs occasion 
ally worked eastward from Admiralty Sound overland to Lake Can 
(Fagnano) in Tierra del Fuego; consequently | include the shores of that 
lake in Alaculoofa. Skottsberg counted some eighty of these canoe people 
between the Strait of Magellan and the Gulf of Penas. Judging by thos 
oceasionally reported, it would seem that between the regions of Last 
Hope Inlet and Beagle Channel they number from one to two hund: 
But should the bulk of these people have retreated into the. intricate maz 


of the Fuegian and Patagonian archipelagoes, it is possible that severa 
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hundred of the tribe may still exist. 1 incline to the lower estimate. Much 
scientific work is still to be accomplished along the entire length of the 
Patagonian channels between 41° 30’ and 50° 30’ S., as well as in the little- 
known regions south of the strait and back of and about Hoste, Clarence, 
Santa Ines, and Desolation Islands. 


THe YAHGAN TRIBE 

The name of this tribe has also been spelled Yaghan and Yagan. 

To Bridges belongs the credit of the first proper linguistic classifica- 
tion of the four Fuegian tribes. The canoe people inhabiting the Cape 
Horn and Beagle Channel! districts spoke a common language, calling 
themselves just ya’mana (man) and their language, ya'man’hah'sha 
(man’s voice). The central and main thoroughfare connecting these two 
districts is a narrow channel known as Murray Narrows, called by these 
natives Yah’ga-Asha’ga, meaning ‘‘Mountain Valley Channel,’’ all the 
district round about being known as Yah’ga. To distinguish this tribe 
from the others west, north, and east, Bridges called them ‘‘ Yahgan,”’ 
wisely adopting, in the case of a tribe, a custom applied by them to in- 
dividuals, for their names mostly are taken from the place of birth. For 
instance, a Yahgan of my expedition was from this group and from Yahga, 
as his name, Yahga-Ashagan, indicated. Bridges also states that they 
called their language yatigan, but for consistency’s sake I have adhered 
to ‘‘Yahganan,’’ the term used in the synopsis (p. 172). 

Mr. Bridges was a man of keen observation, excellent education, and a 
strong scientific trend. His Anglo-Yahgan dictionary and grammar, which 
is based, with certain modifications, on the Ellis phonetic system, is one of 
the most comprehensive and valuable works on a primitive language.’ It 
comprises practically the entire Yahgan language and shows an amaz- 
ingly large vocabulary—about forty thousand words—for so primitive and 
isolated a people. This is due in great part to their forced lack of gregari- 
ousness, and hence undeveloped classification of objects and ideas: their 
terms are specific; they compound verbs and adverbs almost indefinitely 
and have innumerable modifying affixes. In strong contrast to the gut- 
tural tongue of the Onas, their language abounds in the vowels and con- 
sonants of our own language and their speaking voice is pleasing and soft. 
Although numerous names have been applied indifferently to various 
groups of Yahgans, sealers, explorers, and missionaries often defining them 
by the names of their settlements, there seem to have been among them 
four principal groups. These are the Beagle Channel and Murray Narrows 
group, who are the best formed; the Lennox Islanders, big-headed, ugly, 
powerful men; the Southwesterns, about Hoste Island, the most warlike 

5 The relation of, the subsequent peregrinations of this dictionary, and of its acquisition by Dr. 
Frederick A. Cook, when a member of the Belgica Antarctic Expedition, is a story in itself. But let it be 


unqualifiedly understood that no person other than the Rev. Thomas Bridges can morally or legally claim 
any credit whatsoever for this superb work. 


i 


— 











TRIBES OF TIERRA DEL FUEGO 77 


and murderously inclined; and the Wollaston Islands group, the most 
wretched and most dwarfish. The last bear out specifically, in the case of 
a group, the migratory principle that I advanced in the previous article 
in the case of the southern South American tribes, i. e. the weaker are forced 
south. Through decimation, social instinct, and the necessity for wives 


these groups have mingled to a considerable extent, particularly the last 
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Fic. 4—Map of Tierra del Fuego showing some Ona, Yahgan, and Haush settlement sites. Sca 
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Names have been given to these sites whenever possible All are aboriginal names except the f 


ing: Gente Grande, Rio Fuego, Haberton, Cambesceres, Banner Cove, Rio Douglas, Mussels Ba Buttor 
Island. The exact location of Lushoof is doubtful. Cuchawulaf is the name applied to the 
probably to its principal camp site. There are many other settlement sites not shown here. 8 
shown have been abandoned. With 


island and 


one or two exceptions these are or have been important settlements 
supporting a fluctuating population, varying from a few families to perhaps over three hundred in 
the Yahgans, to perhaps one hundred in case of the Onas, but usually only small 


groups in the case of 
the Haush. Note the center of Yahgan population in Yahga and vicinity 


three, who now have their principal rendezvous at Rio Douglas (Nayarin 
Island) and on Tekenika Island in the Wollaston group. Today the Beagle 
Channel groups also intermingle to a considerable extent, and even an 
occasional Alaculoof is found among them. 

Their principal camp sites and settlements may be readily located 
by the kitchen-middens found along their coasts. These mounds mark the 
old resorts of the tribes and are composed of mussel and limpet shells and 
bones and refuse thrown out from their wigwams. They also served, at 
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least to some extent, as graves in which they buried their dead. It must 
have taken many centuries to bring about some of these vast accumulations. 
The study of these kitchen-middens might throw light on the early history 
of these people, and an important systematic study should be made of 


the shell heaps before their contents have rotted away. This must be done 





Fic. 5—View at southern end of Woolyia, taken from point A on plan (Fig. 6) and contained in range of 


ision as there indicated by the dot-and-dash lines. Compare middens, canoe runways, and fish traps with 





plan \ large midden is shown in foreground, others may be observed on land end of promontory to left 


and covering point and part of coast of Phillips Island Photo copyright by Charles We ngton Fur 


soon, for those abandoned in even comparatively recent times are over- 
grown with shrubs and trees. 

Although families have camped on the coasts of almost every inlet, 
bay, and channel of Yahgana there have been a number of principal 
settlements. These are indicated on Figure 4. Undoubtedly the largest 
settlement was that of the Beagle Channel group at Ushuaia (‘‘Mouth of 
the Bay’’), now the site of an Argentine penal colony and the southern 
most town in the world. There is a record of one occasion when the tem 
porary Yahgan population there reached over three hundred. About one 
hundred and fifty was the usual number, while in the course of a year 
fifteen hundred canoe people sometimes visited this place to barter skins. 

With the possible exception of the Yahga region, Woolyia (Woo-ly’ya 
on Navarin Island was the principal settlement of the Murray Narrows 
region. Today the bare poles of a lone abandoned wigwam, from which 
a few dry leaves still flutter in the wind, are all one finds of this former 
settlement. For centuries the theater of considerable primitive activity, 
the scene, too, of the massacre of the ill-fated officers and crew of the 
Allen Gardiner,’ over whose shallow grave I erected a rough-hewn tablet, 


6 See the volumes of the South America Vissionary Maga 
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the Woolyia site is now devoted to the horticultural efforts of an ad 


+ venturous Austrian. [ viewed it from an elevation at the northern end 
Its general appearance suggested the old irregular palings left by a mi 


ing dredge, now overgrown somewhat with moss, short erass. and 
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hundred natives. B represents canoe runways, cleared of stones: ( hat 1 i I 
though possibly runways (those on the opposite, southern, side of the point hich ar ft t 
the map, should be included DD, the expedition’s chartered 35-foot sloop G " E, the gra 
men of the ill-fated A Gard expedition, who were massacred by Woolyians (here the w 
a wooden tablet with an inscription): small dotted rectangles at F, dwelling of a Austrian s 
Antonio Vrsalovich, who came here in 1896; large dotted areas at F icing; G, small ’ straig 
ened stream, forming its raceway 
In absence of charted names of the bay and islands, the writer has named them as fo S 
Gardiner Bay, after the mission vessel; Garibaldi Island, after the sloop of the expedition s 
Island, which Vrsalovich said the Yahgans called it; Fell and Phillips Islands, after Captain | 1 
Mr. Phillips, victims of the Woolyian massacre; and Cole Island, after the cook wh vas a : 
schooner and escaped in a small boat past this island and by taking to the woods on the opposite 
Perhaps no more ideal settlement site exists than Woolyia, and I shall 
take it as a type (Figs. 5 and 6). At the head of a large sound (Ponsonby), 
‘ 
on the canoe routes between the Wollaston Islands and Beagle Channel. 
and protected by islands, it possesses the mest ideal topographic and 
climatic elements from the Yahgan point of view. It is situated along 
4 


’ See the review of the Anua Hidrografico de la Ma 
Vol. 2, p. 391) 


de ¢ e for 1915 in the November 
The report states that the Austrian had been settled there for sixteen y 
his enterprise is successful 
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the west coast of Navarin Island, on a little bay protected by a peninsula 
from the south and southwest gales. In the bay, from a hundred to per- 
haps a few hundred yards off shore, are about a half dozen small islands, 
varying in length from a few yards to possibly an eighth of a mile. They 
afford protection from the west and northwest gales and also form a splendid 
little haven with an entrance at either end. 

The village extended several hundred yards from a point north to be- 
yond the peninsula on its south, and from high-water mark back about 
one hundred yards to what may have been originally the wood line they 
had cleared about the village. Edging the clearing of the settlement itself 
are the dense woods whence the Yahgans obtained their supplies of fire- 
wood and moss for kindling, a few meager berries, scurvy grass, wild cel- 
ery, and edible fungi,, beech boughs for their wigwams, bark for their 
canoes, wood for their spear shafts, etc. A number of fresh-water streams 
pass through the camp site, while remnants of stone fish traps and canoe 
runways, cleared of stones, can be seen at low tide. A few small marshy 
tracts covered with balsam bog alternate with the groups of kitchen- 
middens. One of these marshy tracts, | presume, may have supplied them 
with the carex used in the weaving of their reed baskets. . Other advan- 
tages of this site were the abundance of mussels and the favorable condi- 
tions for gathering them. This important food is secured to a great extent 
by the women, who dive for it into the icy brine. The comparatively quiet 
water necessary was here secured by the island shelter before mentioned. 

The mussel heaps of the village site are scattered not only the entire 
length of the shore of the bay, but are on the landward side of the largest 
islands. Some of these shell heaps to the north are at least eight feet 
high, possibly ten, and could be circumscribed by a circle thirty-five or 
forty feet in diameter. A very large midden at least ten and _ possibly 
twelve feet high is noticeable on the large island opposite the peninsula 
to the south end of the village. In excavating the shell débris of these 
middens I found bones of whale, guanaco, and birds, and some implements. 
A cranium, with its lower jaw, found in a shell heap in the central part 
of the village, with finds of like nature and other data gathered, indicates 
that the occupants buried their dead in these middens. 

Most important of my finds was one of the so-called ‘‘morning star’’ 
stones. This perforated stone, about four inches in diameter, has knobby 
projections around its rim, and was probably the head of a primitive war 
club. It is now in the American Museum of Natural History, recording 
the southernmost of these stones yet found (55° 0’ 3” §.). It may help 
in establishing the fact of certain trade relations and communications be- 
tween the ancestors of these people and tribes of the Chilean coast, as 
far north as the country of the Mapuches—perhaps to northern Peru. 

At the mouth of Rio Douglas and at frequent intervals on both sides 
up river for a mile or more I also found large groups of kitchen-middens, 
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some of them overgrown and hidden with weeds, bushes. and trees. An- 
other large site was at Tekenica in the Wollaston Islands and Mussels 
Bay in Beagle Channel. This latter is still occupied by Yahgans, as is 
also their camp site at Laui (Lao’we 

From the dim past the Yahgan has fought a winning fight against the 
onslaughts of the elements, combating them with all the dogged aggressive 
ness of his powerful frame, but the contact with ‘‘civilization,’’ though 
slight, has proved more fatal than nature. Clothes and hair cuts have pro 
duced catarrhal afflictions, pleurisy, phthisis, pneumonia, scrofula, and 
consumption ; clothes, those catch-alls of germs, have introduced measles, 
whooping cough, and smallpox, while unscrupulous adventurers with their 
rotten rum and more rotten morals have left in their wake some of the 
white men’s vices, syphilis and other virulent forms of venereal diseases 
more fatal than his bullets. A little less than half a century ago there 
were probably 2,500 Yahgans. In 1907 and 1908 I estimated the total 
population at 175. In 1910 it had deereased slightly. Today possibly not 
more than 100 remain. Yet this remnant maintains its independence in 
the very face of extinction, even continuing its blood feuds, increased by 
the necessity of greater community life and the fight for wives. Further 
ethnological work should be done and done quickly among these people 
before the last of them disappear. Their shell heaps should be plotted 
and portions of them systematically excavated and studied before they 
are overgrown with brush. 


THe Hausu TrIiBe 


The Onas speak of themselves as Shilk' "num or as Ch "on (Tehon; 


prolonged), their word for ‘‘men’’ in general. But the tribe dwelling in 
the southeast corner of Tierra del Fuego they call Haush or Aush. This 
word has no other significance in Ona. The Yahgans call the Haush 
Etulum Ona (eastern Ona). In Yahganan the word haush means ‘‘kelp,’’ 
the long-stemmed, flat-leaved seaweed abounding along their coasts, in 
Ona ch’ish. 

The Haush were not a strong foot people, nor a canoe people, though 
there seems to be some evidence that during the quieter season of the vear 
some of them used canoes. Driven as they were to this extremity of Tierra 
del Fuego they were forced to subsist on the meager products of their coast 
mainly on the shell fish and creatures living in and about the kelp, while 
they clung, like the kelp itself, to the coastal fringe. It is not improbable 
that the Yahgans, who are adept at nicknaming and seeing similes, should 
have drawn an analogy between these people and the coastal weed and 
have applied the word haush to this tribe as an appellation of contempt, 
just as today the white people of the Patagonian mainland speak of the 
Falkland Islanders a bit contemptuously as ‘‘kelpers.’’ 


The Haush were intermediary, so to speak, between the Onas and 
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Yahgans, and it was only along Haush territory in times past that the 
Ona met and traded with the Yahgan. May it not be reasonable to sup- 
pose that through these meetings the Yahgans in speaking to the Onas 
contemptuously referred to the inferior eastern tribe as Haush (kelp), and 
that this word thus became incorporated in the Ona language as the name 
of these people? 

A point in favor of this verbal adoption theory lies in the fact that all of 
the Ona people were named by the Onas according to locality or conditions 
of locality under which they lived, such as Parek u Chon (Forest Peo- 
ple) or Coj u Chon (Beach People), while ‘‘Haush,’’ having no other 
significance in Onan, indicates that it might be a word borrowed from 
Yahganan, in which language it has a definite significance applicable to the 
Haush tribe. 

The history of the Haush may be said to have begun with Darwin’s 
meeting with some members of the tribe in Good Suecess Bay in Decem- 
ber, 1832, but he seemed to make no distinction between them and _ the 
Yahgan tribe. The next record of contact with them is made by Bridges 
at Good Suecess Bay in 1878. He was the first man to give to science the 
name of this tribe. Linguistically the Haush differed from the other 
tribes; a few words evidently were in common use between them and the 
Onas, and in respect of its harsh and guttural nature the Haushan re- 
sembled the Onan tongue. Bridges incorporated between five and six hun- 
dred words of Haush in the manuscript of his Anglo-Yahgan dictionary 
and grammar under the heading of ‘‘ Eastern Ona.’’ 

The Haush were divided into family groups averaging perhaps five or 
six to a family and were seattered mostly along the coasts from Good 
Success Bay to Cape San Pablo: at times they may have worked their 
way as far east as Sloggett Bay or farther. Their principal settlements 
undoubtedly were Good Success Bay, Cape San Diego, Thetis Bay, False 
Cove, Policarpo Cove, and here and there along the coasts between that 
cove and the vicinity of Cape San Pablo. These people were evidently 
similar in customs and social organization to the Onas, though at an inferior 
stage of development. 

When on the south coast of Tierra del Fuego in 1908 I found only two 
Haush living: a man, Pelota by name, probably about sixty years old, at 
Haberton, and his son, a sickly youth about twenty-two, living among some 
Onas at Najmish to the north. In 1912 I was informed by Lucas Bridges 
that there were about five Haush living. But it is quite possible that 
in his estimate of the five Haush Mr. Bridges not only included the two 
Yahgan wives of old Pelota, but the Ona woman or wife the younger 
Haush may have acquired; this would tally with his estimate. The son 
was evidently a half-blood, so the older man, if still living, is the last pure- 
blood member of the Haush tribe. 
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THe Ona TRIBE 
Onia, the territory of the Onas, formerly extended over the most de 
sirable portions of Tierra del Fuego. Now driven south by white men 
the Onas occupy the greater portion of the southern half of their island, 
forested and mountainous. Had it been like the northern half, the world 
might now look upon the hunting grounds of an extinct race. 


Although Magellan undoubtedly saw the smoke of the Onas’ camp 


fires along the strait, he evidently never came in contact with any of this 
tribe; even centuries after Magellan’s time their island 


; 


Was a erra 
incognita, and some parts of it still are. The history of the Ona in north 
di- 


ern Tierra del Fuego practically begins with certain Argentine expe 


tions and the establishment of the first sheep ranch at Gente Grande (Bi: 


Men) about the early eighties. Since then we have received numerous 
fragmentary reports of these ‘‘chunkies,’’ as they were called by the 
ranchers, whose closest analysis of this splendid tribe was too often along 
the sights of a Winchester or Remington. 

While ethnic work has been done by an occasional scientist or explorer* 
along the coasts, it fell to my lot to be the first to pass through certain 
interior sections of their country alone with Onas and to travel, hunt, 
and live in their wigwams for the purpose of ethnological study.° 

The origin or meaning of the word ‘‘Ona’’ is a somewhat mooted ques 
tion. The Onas, as has been said, call themselves Shilk’e’num or She 
enan, meaning ‘‘men.’’ Os’isn they call the land over which they roam 


Hanni in Yahganan means ‘‘north wind,’’ but Onan means the same; the 


Yahgans may have come to use the latter as signifying the wind from the 
Onas’ land, which lies to the north of their territory. The Yahgans speak 
of the northern Ona as Ingulum Ona, and of the Haush, as we have seen, as 
Etulum Ona (eastern Ona). The Yahgans of Beagle Channel and Woolyia 
spoke of the Onas as O’wen or, on learning the English word for men 
O' we ns men, or Or nsmen. 


The Onas called Yahgan men Wo’wun. This may have been another 


form of the Ona word for men, Ché’wun. As the Yaheans had but 


word in their language for men, yamana, they may have considered that 
the Onas too had but one word for men, wowun, and consequently applied 
it to themselves, deriving from it the Yahgan word O’wun, Oen, or O'wen. 


The Ona word Ché'n (Tehé-n) or Ché’'wun, meaning men or people 


might have been corrupted by way of the Haush to Ona, as the ch is a sort 
of click and but slightly audible. But I am inelined to believe that f1 


it 


Om 
‘For accounts of scientific expeditions to these regions, see Lautaro Navarro Araria: Cer 
lel Territorio del Magallanes, Punta Arenas, 1908, Vol. 2, pp. 508-507 


’ Results of this expedition consist of collections in the American Museum of Natural Hist 


body Museum, Harvard University; Peabody Museum, Salem, Mass.; Museum of the Americar 

Heyve Foundation, New Yor} Other important collections are to be found in the Salesian Miss 
Museum, Punta Arenas, Chile; Museo de la Plata, La Plata, Argentina; Museo de Buenos Aires, | . 
\ires, Argentina, and small collections in the National Museum in Washington, in the British Mus 


and in Paris. 
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Cho'n the Yahgans derived their word O'wun, O'wen, by which they long 
signified the Onas. There is a possibility of Ona having been derived from 
T's-on’'aca, which the Tehuelches called themselves, the corruption of the 
two central and emphasized syllables of the word having come to the 
Yahgans by way of the Alaculoofs as the name of the foot people of the 
strait region. 

However, the word ‘‘Ona’’ was accepted by Bridges, who not only 
knew the Yahgans better than any one else, but, in 1875, was practically 
the first white man to get into friendly touch with a few of them. 

There may be slight dialectic differences among some of the main 
Ona groups, but Onan is distinct from the other Fuegian languages. Un- 
like the Yahgans, the Onas do not take their names from their birthplaces, 
except in the case of their j’hd'n (medicine men). Their speech is in- 
deseribably guttural, unmusical, and full of clicks similar to those of the 
Zulus, the sh and ch sounds being prominent. 

The most desirable hunting grounds of Onia, those over which the 
guanaco roamed in countless thousands, lay in the northern half of Tierra 
del Fuego. To a limited degree they extended into the southern half, but 
this section consists mostly of bog lands, screened by thick woods and in 
many places by impenetrable forest, while range upon range of impassable 
snow-capped mountains swing nearly clear across its southern length from 
west to east. Some Onas undoubtedly frequented the eastern end of the 
large interior lake called by them Cami (Lago Fagnano). About its 
shores they found fair hunting and undoubtedly came in occasional con- 
tact with a few Alaculoofs who had worked in from Admiralty Sound and 
who may be considered the discoverers and first explorers of this sixty-mile- 
long body of water. Except at the extreme eastern end of Tierra del 
Fuego there was but one pass over the mountains. This was south of the 
eastern end of Cami: it reached the coast in the vicinity of Gable Island 
in Beagle Channel. Here there was some contact with Yahgans, who, I 
am convinced, conveyed hunting parties of Onas across to Navarin Island, 
so that Onia may be said to extend south of Tierra del Fuego. 

South of the Rio Grande the Onas, not counting the Haush, today 
number perhaps a little over 800 people. These people in the early days 
spoke of the thickly peopled north and of the many men and their great 
size. A fair estimate would place their numbers, including the western 
Onas, at a little over 2,000, making a former total Ona population of per- 
haps slightly over 3,000. 

Thirty years ago the Onas could undoubtedly be found in certain 
favored camping places in communities of a hundred or more. They had 
approached nearer the clan stage than the Yahgans, giving greater recogni- 
tion to certain men as leaders, a circumstance due to the fact that the 
northern part of their country permitted greater gregariousness and com- 
munity life. However, after being driven south by the white man into 
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the forested mountainous regions food became more scarce and the hunt 
. more difficult. Of necessity they split up into subdivisions or family 
groups, so that today rarely more than thirty or forty individuals are 
found together, while frequently two or even single families are found 
passing a great part of their existence in pristine isolation. 
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The names are those f the recognized heads of the respective clans or family groups, a1 spa 
thin dotted lines represent the approximate location and area of hunting grounds occupie 
respective clans. The Haush territory is also shown, and the two mission stations are marked “ Mix 
1 That to the west is Dawson Island Mission, the other is the Salesian Mission just north of R ral 
At both stations are representatives of various clans, and at Dawson Island are representatives of t Ona 
f Yahgan, and Alaculoof tribes There are undoubtedly numerous territorial subdivisions w! 
: made, and the present d ms might be modified somewhat Those of Tininisk and Aart 
} territory on Navarin Island, where these clans overlap and trespass on adjoining territory, having 
; pushed south; they represent the southernmost limit of the Onas 
' 


While, roughly speaking, the Onas north of the Rio Grande may be 


considered as northerns, those in the vicinity of Admiralty Sound and 
the south shores of Useless Bay as westerns, and those south of Rio Grande 
as southerns and the Haush as eastern Onas, yet many of these were in- 
terrelated by marriage and were subdivided by themselves into groups 


named according to their locality. Among the Onas each coast headland 


Y — == —. 


of every large lake has a name. The forest Onas of the south speak of the 
northwesterns as Parek u Chon (camp men) ; the western Onas as Kenenica 
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Chon (western men); men from Cape Penas as Joije u Chon; men from 
Lake Hyeuin as Hyeuin u Chon. The men in the mountainous forested 
region of Lake Cami they would speak of as Cami u Chon (Cami men) ; 
Hische u Chon (forest men), or Gootyin u Chon (men of the mountains 
but the clan of an Ona, Tapelt by name, from the head of the Rio Grande 
in the interior and north of Cami, was also Gooiyin u Chon. 

The beach, or coast, Onas were Coj u Chon (men from the beach) ; men 
of Olte (vicinity of Cape San Pablo), Olte u Chon; extreme eastern peo- 
ple, Haush or Aush; Yahgan men, Wo-wun, Yahgan women, Avrilan; 
Alaculoof, Avirru; Ona, Shilkenum; civilized man, Coliot, or Haliot, or 
Holist. 

Today these clans have been subdivided and to some extent redis- 
tributed. The accompanying map (Fig. 7)'° will give the approximate 
distribution by clan as it exists at the present time, the names in each 
ease being those of the headmen of the respective clans, while the follow- 
ing is a list’? of Ona names whose bearers more or less represent the vari- 
ous family groups: 


Pechas Oretush Hochil 
Conioth Sha-chilen Coshten 
Doth ’couken Hilshoat Hinikia 
Tapelt Halimink Sasiot 
Tecolke Aanikin (dead Halitas 
Caue ’chemot Tininisk Tins 
Cautemkel Talikioat or Halimioat Parren 
Ishton Caichina !C yanin (ce is clicked) 
Hecho Chikioth Doiyi 
Kileheen Minkoth Met’e-ten 
Dolal Caucoat Kel ’kel ke 
!C woon (¢ is elicked) Chalshoat Hinkioth 
!C ton (ce is clicked) Pupup Yosi’alpe 
Chor-che Otrhshoal 

Ishiten Aneikin 


The aggression of the white man has forced the Ona into the forest and 
mountain retreats of southern Tierra del Fuego. Thus his food supply 
(guanaco) is limited. This condition has naturally brought about feuds 
and internecine strife. However, the curtailment of territory has brought 
about a more general distribution, with a jealous guard maintained by each 
clan over its own area, and this contrariwise has made for a population 
increase. 

Hence, despite the fact that at the first touch of civilization the Onas 
were quickly reduced from about 3,000 to about 600, those who retreated 
unconquered into the southern mountainous country or had formerly oe- 
eupied part of it, even under the disadvantage of limited food supply, 


1” Compiled with the kind assistance of Mr. Lucas Bridges 


1! Compiled with the kind assistance of Mr. William Bridges 
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have slightly increased in the last few years. This very increase, how 
ever, but hastens the time when the food supply will be insufficient for the 
demand, when the balance of nature between guanaco and Ona will be 
upset. The gwuanaco are tast disappearing ; then contact with the white 
man will be the Ona’s sole choice, and civilization will quickly get in its 
deadly work. 

At present the only necessary contact of this remnant with the wl 
man is with the Bridges brothers at their ranches on the east and sout!] 
coasts To them the Argentine government and all who hold a true 
terest in the Indian peoples owe a debt of gratitude for the toleration 
sympathy, and understanding shown in their dealings with the members 
of the splendid tribe with whom they have come in touch.” 

There is one dim hope for the Onas; it lies in the magnanimity of 
republics of Chile and Argentina, particularly in that of the latter. The 
first step would be to set aside in perpetuity for the Onas’ sole use at 
least the smaller and less desirable part of their birthright that has been 
taken from them—say, all the territory of the island south of th 
of 53° 40’ 51” S., except that occupied on Beagle Channel by settlers 
with a mile-wide neutral strip north of it. 

It was my privilege to bring this matter to the attention of the two 
respective governments in 1908 and again to register my plea at 
Second Pan-American Congress held in Washington in 1916. As 
sion demands, their territory should be restocked with young guani 
easily obtained from the pampas of the Patagonian mainland Thus 
could justice, spiced with Christianity and common sense, be meted out 
to a splendid aboriginal tribe. Such a course would redound to the ever 
lasting credit of Chile and Argentina, and thus would this trib 
served before its little remnant takes up the last ‘“‘great trek.’’ 


On Argentine interest in the native problem see tl note entitled “It in Reservat 
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THE GEOGRAPHICAL WORK OF DR. M. A. VEEDER 


By ELLSWORTH HUNTINGTON 
In his ** Elegy Written in a Country Churchyard’’ Gray mourns that 

Some mute inglorious Milton here may rest, 

Some Cromwell guiltless of his country’s blood. 
Today the poets and reformers seem to make their voices heard in almost 
every village. The careful, unostentatious scientist is the man most apt to 
do his work unheralded and unrewarded. There is perhaps no greater 
economic waste than that which condemns a man of great originality to 
spend his time in the ordinary round of common duties rather than in 
carrying on the so-called impractical investigations which are the essential 
foundation of all the so-called practical advances. Mendel was such a man, 
and his work on heredity was nearly lost because in his quiet, retired life 
the great biologist did not have the opportunity to make his influence felt. 
How vastly poorer the world would be without his suggestive ideas, which 
form the basis of eugenies and are destined to be one of the greatest factors 
in uplifting the human race! 

Similar men have doubtless worked in other fields, and their ideas may 
still be waiting to be utilized. One such man has recently come to my 
attention. I do not mean that he is another Mendel, for only time ean 
determine that. I can say with confidence, however, that in the study of 
meteorology | have come upon no writings which have stimulated me more 
than those of Dr. M. A. Veeder. His hypotheses may prove wrong, but 
that will not destroy the stimulating character of his broad and original 
ideas. 

In January, 1916, Dr. Henryk Arctowski sent me a postal card advis- 
ing me to read a certain article which he evidently thought important. A 
few days later I went to the library. Before taking the card from my 
pocket I looked up some other matters and came upon an article entitled 
‘*Magnetic Storms and Sun Spots’’ by M. A. Veeder. It was a single 
large sheet, the abstract of an article presented at the Springfield meeting 
of the American Association for the Advancement of Science in 1895. The 
brief text and especially the accompanying tab!e were so interesting that 
I studied them for an hour, and determined to see what more I could find 
by the same author. Then I took out the postal card and found that it 
contained a reference to another article by the same man. Dr. Arctowski 
and myself were so interested in these articles that we wrote to Dr. Veeder 
at his home in Lyons, N. Y., but found that he had died shortly before. 
His family, however, sent us copies of his articles and later, at our request, 
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a considerable number of his original tables, scientific letters, and unpub 
lished articles. These proved so suggestive that parts of them are to be 
published in this Review. 

Dr. Major Albert Veeder was born at Ashtabula, Ohio, November 2, 
1848, and died at Lyons, N. Y., on November 16, 1915. He took his B. A. 
degree at Union College, Schenectady, in 1870 and later his M. A. In 
1878-79 he studied at Leipzig, and after a medical course at the University 
of Buffalo took his M. D. degree in 1883. He then practiced medicine in 
Lyons, N. Y., the rest of his life. This modest, unassuming, but highly 
gifted man should never have been obliged to get a living by practicing 
medicine. He ought to have been connected with some great scientific 
institution where he would have been free to carry on his researches un- 
trammeled by anxiety about the support of his family. His mind was 
extraordinarily fertile in ideas, not only in respect to his own profession 
but along other scientific lines. He appears to have been the first to publish 
an article clearly setting forth the now well-accepted idea that typhoid 
germs are carried by flies, and it was upon his advice that the medical 
department of the United States Government adopted its successful policy 
of preventing the spread of typhoid fever in Cuba and.in the southern 
camps of our soldiers during the Spanish War. He was also a pioneer in 
advocating the open-air treatment of tuberculosis and was perhaps the first 
adequately to explain it. In addition to such work Dr. Veeder was inter- 
ested in geology and wrote a number of articles about the mound builders 
and about the rock structure and glaciation of his home district in western 
New York. 

Dr. Veeder’s chief scientific interest, however, was in meteorology. In 
the latter part of the seventies he began a study of the aurora. He not 
only made observations himself and utilized the reports of the Weather 
Bureau and similar organizations, but he also started a plan for co- 
operative observations in all parts of the world. In connection with Peary’s 
polar expeditions, he distributed over 5,000 blanks to observers in all the 
continents, in order to have simultaneous records from as wide a region as 
possible. It was always a pleasure to Dr. Veeder that people in many lands 
took such interest in recording and reporting auroras for him. These 
aurora studies led Dr. Veeder to consider the relation between the activities 
of the sun and the earth. The result was that by 1895 he had: framed an 
hypothesis which may possibly prove to be one of the most important con- 
tributions not only to meteorology but to astronomy. Nevertheless, Dr. 
Veeder’s work has received little recognition. This is partly because his 
more important articles were published in journals having only the most 
limited circulation. The nature of these journals made it impossible to 
present the great body of facts which he had accumulated. So far as his 
work appeared in newspapers or more widely read magazines it took the 
form of conclusions without the facts on which they were based. Moreover, 





SOLAR AND TERRESTRIAL METEOROLOGY 


Dr. Veeder was unfortunate in not being able to arouse the interest of 
other students of meteorology. In letters dating from 1886 to 1895 he again 


and again urged the Weather Bureau to give his electro-solar hypothesis 


a trial. His efforts were fruitless. He was so far ahead of his time that 


the scientific world was not yet ready for his hypothesis. Today, however, 


the work of such men as Newcomb. Koppen, Hann, Bigelow. Arctowsk 


Hildebrandsson, Kullmer, and many others makes it clear that the time 


is ripe to test on a large scale every reasonable suggestion as to the con 


nection between solar and terrestrial activities. 
Up to 1896 Dr. Veeder spent as much time on his researches as a busy 


physician’s life would allow, averaging perhaps an hour or two a day 


From 1893 to 1895 he devoted extra time to it, but then gave it up almost 


entirely, although its problems fascinated him as much as ever. He was 


sure that his conclusions were substantially correct and that the subject was 


of the greatest interest and importance and far from being exhausted. He 
was disappointed that his ideas were not more widely accepted, knowi 
he did their practical importance and wide application. Yet he realized 
that they would need time for recognition and he looked forward to their 
being carried on by others more favorably situated than was he. 
As to giving up his researches he wrote on December 5, 1895: ‘‘ If IL could 
simply have held my own professionally and financially, doing this work 


as best I could at odd moments, I should have been satisfied. This has not 


proved to be possible. Not being of independent means and leisure I feel 
compelled to discontinue. Of course, if | were to theorize oO} spec liate 


rather than sift evidence laboriously collected and collated it would be 
easy, but the course | have been following depends upon work, and a good 
deal of it, which I cannot continue, situated as I am.’’ He found that his 
interest in these outside matters was used against him to injure him in 
his medical practice. 


The paper on ‘‘ Magnetic Storms and Sun Spots,’’ which first attracted 
my attention, was to be Dr. Veeder’s valedictory, unless some way should 
open to give him the leisure and means to carry on his work. No such 


way opened, and he was compelled most reluctantly to relinquish it. It 


it. is 
one of the lamentable wastes of our American system that a man with such 
unusual originality and with a passion for the laborious, accurate study 
of maps and figures should have been forced to give up the work that he 
loved just at the time when he was capable of doing the most effective 
service. It is truly astonishing to find how he has antedated more recent 
workers in investigations and conclusions which they regard as among their 
most important work. For instance, he fully appreciated Arctowski’s 
fruitful idea as to pleions, or waves of excessive heat, pressure, or moisture. 
Dr. Veeder also saw clearly that storm tracks shift back and forth in lati 
tude in harmony with sun-spots, as has been shown more recently by B 


low, Hildebrandsson, Kullmer, and others. He also put into perman 
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form my own idea that there are two kinds of solar variations, one thermal 
and the other of some other nature. His conclusions as to auroras also 
antedated those of other investigators who have since confirmed his results. 

It is somewhat surprising to find that Dr. Veeder’s most important 
hypothesis was by no means the one with which his published writings deal 
most fully. He apparently attached greater weight to his minute investi- 
gations of auroras than to his general meteorological hypothesis. 

In all his work Dr. Veeder insisted that ultimately its results would 
be of great practical value. Nevertheless, he avoided a danger into which 
many more recent investigators have fallen. He discouraged the idea that 
his conclusions would immediately result in a great change in our present 
methods of forecasting the weather. He held that changes in the sun exert 
their effect chiefly by. intensifying the pressure of anticyclonic areas. 
This in turn apparently strengthens cyclonic storms and causes their paths 
to vary. Unfortunately the terrestrial changes appear to take place at so 
short an interval after the solar changes that it is doubtful whether we 
can know what is happening on the sun in time to make predictions for the 
earth. If he is right, however, we shall at least know why changes of 
weather take place and why our weather predictions so often fail. What- 
ever may be the ultimate fate of Dr. Veeder’s hypothesis a careful study 
of his writings cannot fail to be stimulating. 

The work on the auroras is described in the articles listed below. His 
main hypothesis is explained on the following pages in an hitherto unpub- 
lished article by Dr. Veeder, together with extracts from some of his 
letters. The main point of his hypothesis is that terrestrial weather is 
dependent upon solar changes, to which he adds the conclusion that the 
relation is presumably electrical instead of thermal. So revolutionary 
an hypothesis needs an enormous amount of testing. Since becoming 
acquainted with Dr. Veeder’s work I have attempted to begin this testing 
process. After making detailed comparisons between the solar changes 
and barometric gradients of over 2,500 individual days I have come to the 
conclusion that Dr. Veeder is essentially right in two important respects. 
In the first place, solar changes appear to be closely followed by terrestrial 
changes. In the second place, the connection between the solar and ter- 
restrial phenomena appears to be due in part to some cause other than heat. 

Like everyone whose ideas extend beyond those of their fellows Dr. 
Veeder made mistakes. For example, he seems to ascribe undue impor- 
tance to the marginal location of disturbances of the sun’s photosphere. 
In this particular matter his earlier writings are apparently more correct 
than later ones. It is easy to see how his mistake arose. The appearance 
of solar disturbances on the sun’s margin when they are brought into 
sight by rotation is the most important agency in causing the activity of 
the visible portion of the sun’s surface to vary from day to day. My own 
investigations, however, show that changes in other parts are equally or 


























SOLAR AND TERRESTRIAL METEOROLOGY 193 


more important, provided they are of equal magnitude. In another respect 
Dr. Veeder perhaps went further than the facts warrant. He assumes that 
changes in the electrical field of the sun are sufficiently strong to produce 
the observed terrestrial changes in barometric pressure. Perhaps this is 
true, but it has not yet been demonstrated. It may be that the connection 
between the earth and the sun is due to some other cause not yet understood 

The value of Dr. Veeder’s conclusions can be truly appreciated only 
when his methods are understood. As already indicated he made the mis 
take of giving too much space to his conclusions and too little to his facts. 
A study of his original tables and manuscripts, however, makes it clear 
that he rarely or never made a statement which is not based on a consider 
able body of evidence. His table of auroras, for instance, is a huge docu 
ment perhaps twenty feet long and involving a vast amount of most 
assiduous labor. The way in which parts of it are recopied and marked 
in pencil shows what great pains he took in testing first one interval and 
then another to determine whether auroras really show a periodicity. He 
finally decided that the auroras show a periodicity of 27 days, 6 hours, and 
40 minutes. The fact that he came to this conclusion without knowing that 
his result was within four minutes of the period of solar rotation deter 
mined independently on the basis of sun-spots is strong evidence of the 
reliability of his work. 

Along other lines similar eare is evident. The following extract from 
a letter dated July 26, 1895, gives an idea of the methods which finally led 
to the hypotheses presented on later pages of the Review. ‘‘I have two 
record books, one of which serves aS a journal, and the other as a ledger 
The pages of the journal are numbered with the ordinary calendar dates 
and likewise with the numbers of the days of the synodie rotation period 
of the sun. At the top of each page there is a diagram of the sun’s dise 
upon which are noted the location of all spots and faculae seen. Upon the 
pages underneath are entered notes regarding thunderstorms, auroras, 
earth currents, and magnetic perturbations, together with as full an account 
as possible of any evidences of storm intensification or its absence. The 
other book, which serves as a ledger, is simply a very long-paged record book 
having many lines to the page. At the tops of the pages are placed the num 
bers of the days of the synodic rotation period of the sun in regular order 
from 1 to 28 [the 28th day being used only every fourth time] and under- 
neath are placed summary references to what appeared at successive returns, 
so that it is possible at a glance to determine what conditions were pres- 
ent on any day of the period at many returns. By the use of such a system 
of tabulation of data it becomes possible to state the probabilities for a day 
or two in advance in reference to the behavior of the conditions shown upon 
the daily weather maps.’’ 
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THE RELATION BETWEEN SOLAR AND TERRESTRIAL 
METEOROLOGY 
By M. A. VEEDER 


Part I—The Observational Basis 


(A) INTRODUCTION 


By Ellsworth Huntington 


Meteorology can never stand upon a firm basis until the perennial 
question of the relation between solar and terrestrial changes is settled. 
Where there is so much smoke it seems as if there must be some fire. Year 
by year there is apparently a growing tendency toward the belief that 
somehow changes in the sun’s atmosphere are the direct cause of the 
changes in the earth’s atmosphere which give rise to what we call weather. 
Most of the work along this line has been done within the past quarter of 
a century. Nevertheless, before that time a substantial beginning had been 
made. It is not improbable that some of the hypotheses proposed a gen- 


eration ago may prove the key to our present problem. Among the 
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hypotheses offered in explanation of the elusive but seemingly genuine 
connection between the earth and the sun none is more carefully elaborated 
or more full of suggestions for future work than that of Dr. M. A. Veeder. 
Many of his results have never been published, and others have been 
published merely as conclusions without the abundant basis of observed 
facts on which they are founded. 

The following pages contain portions of several articles and letters 
written by Dr. Veeder between 1888 and 1892, but hitherto unpublished. 
The reader will understand them better if he reads the preceding sketch 
of Dr. Veeder’s career. The articles here printed are reproduced as they 
appear in Dr. Veeder’s manuscripts, with no changes except that perhaps 
ten words are altered for clearness and certain portions which are now 
superseded or which are not directly concerned with meteorology have been 
omitted. Doubtless Dr. Veeder would write differently if he were doing 
his work today, but his facts still stand and his conclusions are worthy of 
careful study. 

In order that the reader may have a background for the following 
articles he should bear in mind certain conclusions now generally accepted 
which were reached by Dr. Veeder independently before others had realized 
their importance. One of these is thus summed up in the Encyclopedia 
Britannica by Dr. Chree, director of the Kew Observatory: ‘‘That there is 
an intimate connection between aurora when visible in temperate latitudes 
and terrestrial magnetism is hardly open to doubt. A bright aurora visible 
over a large part of Europe seems always accompanied by a magnetic 
storm and earth currents, and the largest magnetic storms and the most 
conspicuous displays have occurred simultaneously.’’ Although the cause 
of the secular variation of the earth’s magnetic field is not yet understood, 
it appears certain that the range of diurnal inequality, that is, the tem- 
porary variations of the magnetic forces from hour to hour and minute 
to minute, bear an intimate relation to changes in solar activity as displayed 


in sun-spots. For auroras a similar relation prevails, as appears in Table I, 


TABLE I—AURORAS AND SUN-SPOTS 

NUMBER 01 SUN-SPOT Tora — ray 
YEARS NUMBERS AI RAS sR 
(12) 0.0-6.8 ) 
(12) 7 0-11 700 ‘ 
(12) 12.2-16.¢ 738 t 
(12) 17.1-28.1 7 63.8 
(11) 10.0-36.8 812 73.8 
(12 7.3-45.0 ys g19 
(12 45.0-54.2 995 a2.9 
(12) 54.866 { 8 
(19) 66.5-833.4 79 7 
(11) 84.8-101.7 1241 s 
(12) 108.2-154.4 1390 5 


which I have prepared on the basis of the figures given in the Encyclopedia 
Britannica for the years 1749 to 1877. These years have been divided into 
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groups of twelve (in two cases, eleven) years each on the basis of the sun- 
spot numbers for the year. For instance, the first group includes twelve 
years having sun-spot numbers ranging from 0 to 6.8. The next group 
contains the 12 years with the next higher spot numbers, from 7.0 to 11.3. 
The auroral data show the number of auroras seen in Seandinavia. An 
inspection of the table shows that as the sun-spot numbers increase, the 
auroras also increase. Individual years sometimes depart from this rule, 
but there is no departure when a considerable number of years are aver- 
aged. The departures are probably due to the fact that Scandinavia 
includes only an insignificant portion of the earth’s surface and many 
auroras may occur without being visible there. 

Another respect in which both terrestrial magnetism and auroras show 


a relation to the sun is in their daily period. I have prepared Table II 


TABLE I[—D1IURNAL VAR ION OF AURORAS AND TERRESTRIAL MAGNETISM 
\ B ( D 
DIURNA IN} DIURNA NUMBI NUMBEI } 
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1 A.M 5 i 
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» 19.4 Js Jt 
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Ww 1.1 7 61 263 
11 5.4 12 7 258 
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to illustrate the matter, using figures given in articles in the Encyclopedia 
Britannica, but arranging them in a new way. Column A shows the 
average amount by which the north end of the magnetic needle is deflected 
from its usual position at six stations in the northern hemisphere at each 
hour of the day. A minus sign indicates a deflection to the east and a 
plus sign to the west. The eastward deflection is at a maximum not far 
from five o'clock in the morning. It slowly declines until ten, when a 
westward deflection begins. This reaches its maximum about two o’clock. 
The exact hours vary from station to station, but in the northern hemi- 


- 
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sphere the maximum westward deflection regularly comes early in the 


afternoon. In the southern hemisphere similar diurnal variations take 
place, but there it is the southern end of the magnet which is deflected 


toward the west. In other words, in latitudes above 40° or $5 - where the 


magnetic forces are comparatively strong, the compass swings back and 
forth almost as if the centers of magnetic action shifted slightly westward 
when the sun is above the horizon and eastward when it sinks below. 
Column B shows how the strength of the horizontal magnetic force 
varies at the same six stations. The force is well below normal until the 
sun almost reaches the zenith. Then it strengthens, reaching a maximum 


at three or four o’clock, but declines again at night. The diurnal change 


in both the direction of the compass and the strength of the magnetic 


forees can hardly be due to light or heat, for it is strongest in high latitudes, 
where heat and light vary least during the twenty-four hours. Moreover, 
although the change is stronger in summer than in winter, there are places 
such as Kew and Greenwich where there actually appears to be a secondary 
minimum at midsummer, just when the sun’s heat and light ought to be 
most effective in producing a maximum. 


In Table I] columns C and D show the diurnal variation of auroras. 


The first column shows the figures for the months of November, December, 
and January, at Jan Mayen and Thornsden in high polar latitudes. Col- 
umn D shows the auroras from September to March at these two sites and 
in south latitude 7014°, where the Belgica wintered in 1898. In both ecol- 


umns there is a marked diminution in the number of auroras in the morn- 


ing. At first sight this might seem to be due entirely to the fact that even 


in these latitudes the winter sun when on the meridian is so little below 
the horizon that it slightly illumines the sky and thus renders 


invisible. That the illumination 


auroras 


f the sky has an important effect in 
diminishing the visibility of auroras is suggested by the facet that in col- 
umn C the hours from 6 A. mM. to 6 Pp. M. account for only 349 auroras, while 
the hours from 6 Pp. mM. to 6 A. mM. account for 589. In column D the con 
trast between night and day is still greater, 754 against 2,363. Neverthe- 
aside from light causes a great 
preponderance of auroras in the afternoon compared with the forenoon. 


less, as appears in Table III, some agency 


For instance, taking the figures for northern auroras from November to 
January, as shown on the left of Table III, we see in the first line that one 
hour before noon, that is, at 11 A. m., 15 auroras were observed, and at one 
hour after noon, 16, a difference of 1, or 7 per cent, in favor of the after 
noon. Comparing 10 a. m. and 2 p. m. we find 15 auroras in the morning 
against 24 in the afternoon, a difference of 9, or 60 per cent, vet the light 
at 10 A. Mm. is no brighter than at 2 p. m. All the way through the table 
the hours after noon up to midnight show an excess over the corresponding 
hours before noon having the same amount of light. The maximum differ- 
ence comes about 4 o’clock. The same is true in the other part of the 
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TaBLE II11—CoMPARATIVE NUMBER OF AURORAS BEFORE NOON AND APTER NOON 
Higu LATITUDES 
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table, where both the northern and southern hemispheres are used, and the 
entire period of darkness from September to March is included. So far 
as light and clouds are concerned there is no reason why the auroras 
shown in column B should be more numerous than in corresponding parts 
of column A. Apparently the aurora-producing force is more effective 
in the afternoon than in the morning, just as are the magnetic forces shown 
in Table II. 

On the basis of the facts here stated and many others it seems probable 
that both auroras and magnetic disturbances are due to the electrical 
activity of the sun, and that the solar force is at a maximum when the 
sun is on the meridian. The maxima of auroras and magnetic force, how- 
ever, are de!-ved from two to four hours after the sun has passed the 
meridian either because the ions or other carriers of electro-magnetic 
impulses travel more slowly than sunlight or because a certain amount of 
time is needed before they accumulate strength enough to display their 
greatest effect. The earth, at each revolution, is apparently subjected to 
an electro-magnetic strain or stress due to its changing position in respect 
to the sun. The stress is, of course, extremely slight. Nevertheless Dr. 
Veeder believed that it is sufficient to cause not only auroras and magnetic 
disturbances, but certain other effects which are discussed below. 

In addition to the conclusions already stated as to auroras and mag- 
netism, Dr. Veeder came to certain others which are by no means so widely 
accepted. He held that the electrical action of the sun is confined to 
certain meridians. He based this conclusion not on a study of the sun 
itself, but on a study of the periodicity of auroras. Having tabulated the 
auroras for each day for about two hundred years, he found by repeated 
approximations that they show a periodicity of 27 days, 6 hours, and 40 
minutes. His result, though obtained independently, agrees within four 
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minutes with the average period of solar rotation as determined by Maund 
J from the study of sun-spots. Unfortunately Dr. Veeder published little of 
the details of his work. He did, however, publish 


four years 1885 to 1888 


an auroral table for the 
Krom this | have prepared a periodogram cover 
ing 1,392 days divided into four nearly equal groups. It 








t shows how the 
frequency of auroras on each day differs from the frequency on the first, 
second, and third days thereafter, and so on up to the 30th day after the 
day in question. The results are shown in Table LV and also graphically in 
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Figure 1. If the auroras occurred without periodicity, the difference 
between the number of auroras on a given day and on succeeding days 
would increase with lapse of time until it reached a certain average from 
j honing a aby OF AURORAS , 1885 88 
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FiG Periodogram prepared from an auroral table by Dr. M. A. Veeder for 
the four years 1885-1888. The scale on the left is arbitrary; the arrowheads 
. on the right indicate the height at which the curve would stand on the 4th and 
273rd succeeding day (i.e. respectively at the end of two and ten solar rotations 


which there would be no important deviation. In other words, the curve 
of Figure 1 would at first rise rapidly and then gradually as it now does, 
and would at last become practically horizontal. Since each point 


Figure 1 represents the average of nearly 1,400 individual cases 
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, accidental 
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variations are reduced to negligible proportions. Accordingly the sharp 
drop culminating on the 27th day can scarcely be the result of chance. 
There must be a real periodicity. It has not seemed worth while to carry 
the periodogram beyond the 30th day, but as a further test I have com- 
pared each day with the 54th sueceeding it, that is, with the day coming 
at the end of two solar rotations, and also with the 273rd day, that is, the 
day at the end of ten rotations. The height at which the curve would stand 
on those days is indicated on the right of the diagram. 

The meaning of Table [V and Figure 1 seems to be that during the four 
years from 1885 to 1888 there was a decided tendency for the auroral 
conditions of the earth to repeat themselves at an interval of 2714 days, 
corresponding to the period of the sun’s rotation as seen from the earth. 
At the end of two solar rotations this same tendency reappears, but in a 
diminished form, while at the end of ten revolutions it has completely 
disappeared. This lends much probability to Veeder’s conclusion that 
auroras and therefore presumably magnetic storms are connected with 
certain definite areas of the sun’s surface, which sometimes retain the 
power of exciting electrical disturbances for several rotations, but do not 
retain it so long as ten solar rotations. It should be clearly understood, 
however, that the solar periodicity in terrestrial phenomena is by no means 
equally distinct at all times. It appears most unequivocally in periods 
such as 1885 to 1888 when there are comparatively few spots and especially 
when they are largely confined to one side of the sun. When the sun is 
highly disturbed the solar period is scarcely discernible either in auroras 
or in other terrestrial phenomena. This is not surprising, for at such times 
the sun’s surface is in a constant state of agitation and a given condition 
persists only a short time. 

The next step in Veeder’s investigations was an attempt to determine 
the position on the sun’s disk in which the active areas produce their 
maximum effect. He identifies this position with the eastern margin of 
the sun because he finds that on days when faculae or sun-spots appear 
there by rotation, auroras and magnetic disturbances are much more apt 
to occur than on other days. In order to test this matter Veeder took 
the magnetic curves of the Naval Observatory at Washington for the 783 
available days between February 2, 1889, and April 2, 1891, and measured 
the difference between the length of the pen trace showing the declination 
and the corresponding horizontal time line. The difference between the 
two lines gives a good measure of the degree of disturbance. If the differ- 
ence is less than one-twentieth of an inch, the day is classed as quiet. 
Otherwise it is classed as disturbed, and the intensity of the disturbance 
is reckoned in twentieths of an inch. Thus, although the scale is arbitrary, 
a reliable figure for magnetic disturbance is obtained for each day. More 
modern methods of reaching the same result are of course better, but that 
makes no difference in our conclusions. 
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For the period covered by the magnetograph tracings Dr. Veeder took 
the standard ‘‘ Results of Photographic Observations’’ on the sun, which 
include data from Greenwich, India, and Mauritius, and from them made 
a table showing all the days when either a sun-spot or a facula was brought 
into view on the eastern limb of the sun by rotation. Unfortunately after 
gathering his data for both the sun and the magnetograph into a table 
which embodies a great amount of work, Dr. Veeder did not discuss his 
results at any length and did not analyze his table. I have analyzed it, 
with the result shown in Table V. 


TABLE \ MAGNET STORMS, SUN-SPOTS, AND Fat Al 


Based on data compiled by M. A. Veeder 


\ B ( D k 
No NEV NEV 
“hl ~ 6 Sn NEw Rati RA 
I oa \ 
PHENOMENA SPOTS I . B/A A 
Number of days hs 4 156 
Days with no magnetic dis No 331 37 y2 
turbance 62 Se 3 
Days with magnetic disturt No. 202 7 4 
ance .. : De) 61% 67 61 1. 76 
Days with magnetic disturb No 65 18 10) 
ance of 7 or more i 12% 19 at 1.58 2.17 
Days with magnetic disturt No 5 11 25 
ance of 11 or more Re 128 lf 0 2. 
Days with magnetic disturb No 18 6 
ance of 21 or more i % 3.4 6.4% 6.4 1.88 ss 
Days with magnetic disturb {No 6 ; 6 
ance of 31 or more ( % 1.1 a. 2 5. SE i] 5. 45 


Column A shows the number of days on which no new solar phenomena, 
either sun-spots or faculae, appeared on the sun’s eastern limb as a result 
of being brought into view by that body’s rotation. Column B includes 
the days when one or more new sun-spots appeared upon the sun’s eastern 
limb, while C shows the days on which new faculae came into view. Fol- 
lowing down the columns we see that on 62 per cent of the 533 days when 
no new solar phenomena appeared there were also no magnetic disturbances, 
but this was true on only 39 per cent of the days when new sun-spots 
appeared and on 33 per cent of the days when faculae appeared. In other 
words, as appears in columns D, E, and F, the percentage of days with 
magnetic disturbances was more than one and one-half (1.6) times as great 
when new sun-spots appeared as when none came into view and one and 
three-quarters as great (1.76) when new faculae came into view. Days 
with new sun-spots and new faculae are almost alike, but the faculae have 
a slightly greater frequency of magnetic disturbances, as appears in 
eolumn F. 

In the succeeding lines of the table it appears that in both columns 
D and E the ratios increase in general until they reach a value of 2.91 and 
3.45. This means that during the period in question violent magnetic dis- 
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turbaneces at Washington occurred twice as often when sun-spots or 
especially faculae first appeared on the sun’s eastern limb as on other days, 
while the most violent of all were three or three and a half times as likely 
to occur on such days as on days when no new solar phenomena were 
brought into view. Since the ratios in column F change but little, it 
appears probable that sun-spots and faculae bear a similar relation to mag- 
netic disturbances, but the relation of faculae is on the whole the closer of 
the two. Perhaps the fact that faculae are not easily detected except on 
the sun’s margin may explain the discrepancies not only between the 
diurnal changes of the earth’s magnetic field and the sun-spot curve, but 
between the Scandinavian auroras and sun-spots as explained in connection 
with Table I. Faculae and sun-spots are closely related but do not have 
exactly the same variations. If faculae could be detected as easily as 
sun-spots the daily changes of the earth’s magnetic elements might perhaps 
be found to agree almost exactly with changes in the sun. 

On the basis of facts like those embodied in Table V Veeder concluded 
that magnetic and auroral disturbances on the earth depend largely upon 
changes in the sun’s electrical field due to the appearance of electrically 
disturbed portions of the sun’s surface upon the earthward side by rotation. 
He suggests that the outbreak of new disturbances or the increase of old 
ones upon the sun’s earthward side may also produce an effect upon ter- 
restrial phenomena, but he does not carry this idea to its logical conclusion 
Hale has shown that ‘‘the magnetic fields of the sun-spots, which often reach 
intensities 50 times that of the sun’s general field, are constantly chang- 
ing in magnitude, as they are roughly proportional to the sun-spot areas.’’ 
lons shot from such electrified areas would reach the earth in greatest 
numbers when the areas were on the part of the sun most directly facing 
the earth. Hence the breaking out of a new disturbance in the central 
parts of the sun’s visible disk would apparently influence the earth more 
than would the coming into view of a similarly disturbed area by rotation. 
Investigations which are not yet ready for publication seem to show that this 
is the case. Moreover, either the disappearance of a disturbed portion of 
the sun’s disk by rotation or the dying away of sun-spot activity on the part 
of the sun’s surface turned toward the earth would also be expected to 
disturb the electrical equilibrium of the earth. Hence Veeder’s results 
would have been more convincing if he had investigated all changes known 
to have occurred upon the sun’s surface instead of restricting himself 
largely to those upon the sun’s eastern limb. Nevertheless those on the 
eastern limb appear on the whole to be the most important because rota- 
tion brings them suddenly into a position where they can at once influence 
the earth, whereas new spots commonly require some time in which to 
develop. New spots, however, sometimes appear with great suddenness. 
For example, Veeder cites an instance in 1881 when two photographs of 
the sun taken on July 25 at 3.58 p. m. and 4.47 p. m. show that in 49 minutes 
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there occurred an increase In spots amounting to 6,000,000,000 square miles, 
or about 3 per cent of the sun’s total surface. 

One more of Veeder’s conclusions deserves emphasis. From a study of 
auroras he was led to believe that neither sun-spots nor faculae are in them 
selves the cause of terrestrial auroras and magnetic disturbances. He 
noted, as | have done in more recent cases, that sometimes when the sun is 
apparently quiescent without either spots or faculae the solar period in the 
terrestrial phenomena is peculiarly well marked. After two or three solar 
rotations, however, spots and faculae are apt to appear in the longitude 
which has apparently been producing the observed effects at each of its 
reappearances on the eastern margin. Hence Veeder believed that sun 
spots and faculae are a result, not a cause, and that in this they resemble 
auroras and magnetic disturbances. Both the solar and terrestrial results 
seem to arise from certain peculiar conditions of solar activity which have 


thus far not been detected except from their results. 


8) STORMS AND SOLAR CHANGES 
By M. A. Veeder 

| After Dr. Veeder had come to the conelusion that auroras and magnetic 
disturbances are due to changes in the sun and are connected with par 
ticular parts of the sun’s surface the next step was to see whether there is 
any connection between the solar changes and terrestrial meteorology. To 
show his line of thought it seems worth while to quote at length from a letter 
a) and (b) and an unpublished article (¢) in which Dr. Veeder gives a 
number of details. During the period from 1886 to 1889 daily international 
charts—now unfortunately discontinued—were published, showing weather 
conditions throughout the northern hemisphere. These make it possible to 
see at a glance what atmospheric activities were occurring in widely sepa 
rated parts of the earth. The following pages give Dr. Veeder’s comparison 
between these atmospheric activities and changes in the condition of the 
sun from October, 1886, to February, 1887, and in March, 1888. Similar 
details might be repeated indefinitely, but what is here given is enough 
to show how abundant is the evidence which finally led Dr. Veeder to the 
hypothesis set forth in Part II of this article, to be published in the next 
number of the Review.—E. H.} 


a) SOLAR AND TERRESTRIAL PHENOMENA OBSERVED FROM 
OCTOBER, 1886, TO FEBRUARY, 1887 
[From a letter addressed to Gen, A. W. Greely, Chief Signal Officer, U. S. A., and dated 
Lyons, N. Y., May 7, 1888.] 


October 3, 1886. Many small groups of faculae appeared by rotation. 

In North America the anticyclone (30.40) enlarged greatly, the North Pacific Coast 
eyclone deepened (29.79 to 29.65), a small low (30.00) moved eastward. On the 
Atlantic coast the winds increased in force. 


On the Atlantic Ocean. The cyclones between Newfoundland and Great Britain 
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were crowded together by enlargement of the surrounding anticyclones and were partly 
filled up (29.60 to 29.80 and 29.19 to 29.42). A severe storm not shown on the preced- 
ing map appeared off the coast of Norway, pressure 29.13. 

In E urope. The anticyclone 30,40) enlarged greatly. 

In Asia. A low, circumscribed by isobar 29.60, appeared. The Siberian anticyclone 
was crowded eastward and weakened (30.40 to 30.20). The Indian cyclone 29.60 was 
enlarged. Evidence of the formation of a low over the East Indies became apparent, 
the low itself coming fully into view on the charts for October 4 and 5. 

The general effect of these changes may be summarized as an increase of barometric 
range as compared with the day preceding—anticyclones in general having been 


strengthened and cyclones likewise on the whole having increased. 


October 6. An outbreak of spots occurred in the area of faculae which came into 
view October 3, also several groups of faculae appeared by rotation. 

In North America, The North Pacific Coast low deepened (29.72 to 29.46). A low 
with isobar 29.80 appeared over southern California. The anticyclones remained 
steady. 

On the Atlantic. Low (29.80) appeared over Gulf Stream with strong winds in 
that vicinity. Low over North Atlantic enlarged somewhat and deepened greatly 
29.31 to 29.12). Anticyclone over South Atlantic [i.e. southern North Atlantic] steady 
but moved eastward. 

In Europe. Anticyclone (30.20) diminished in size. 

In Asia. Cyclone in western part deepened slightly (29.33 to 29.26). The anti- 
eyclone enlarged greatly and deepened (30.00 to 30.20). Severe storm with pressure 
29.14 appeared off the Pacific coast. 

In this case again the barometric range is increased by the formation of new lows 
and increase in depth of those already existing. The anticyclones, however, remain 
comparatively steady, the only well-marked increase being in Asia. These conditions 
persist very steadily until the next date. 


October 9. A group of faculae appeared, and there were rapid changes in the 
group of spots near the sun’s meridian. 

In North America. The Pacific Coast low (29.80) moved into the Rocky Mountain 
region and deepened (29.80 to 29.60, Oct. 10). Storm with isobars 29.60 appeared over 
the Gulf of Mexico. New anticyclone 30.20 appeared in the Northwest. Gulf Stream 
storm 29.80 filled up by increase Of eastern anticyclone (30.20). 

On the Atlantic. Anticyclone (30.20) enlarged greatly. North Atlantic storm 
became more severe (29.20 to 28.80). 

In Europe. Anticyclone 30.40 enlarged and moved eastward, filling up the cyclone 
over western Asia. 

In Asia. The Siberian anticyclone enlarged and increased (30.20 to 30.60 on Oct. 
10). On October 10 the cyclone off the coast of Asia deepened (29.80 to 29.60), and 
the anticyclone moved eastward, making the gradient very steep. 

Again there is an increase of barometric range, cyclones and anticyclones generally 


throughout the northern hemisphere showing coincident sudden changes of like character. 


October 14. An outbreak of spots of considerable size occurred near the sun’s 
meridian, 

In North America. A storm of great severity suddenly developed (29.60 to 29.10). 
The eastern anticyclone increased (30.00 to 30.20). The western anticyclone remained 
steady. 

On the Atlantic. North Atlantic cyclones underwent rapid changes, a very severe 
storm (28.65) apparently forming west of Ireland. Another low, 29.57, appears in the 
South Atlantic. The South Atlantic anticyclone enlarged somewhat. 
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In Europe. The anticyclone 30.20 moved eastward, increasing in area. . low, 
secondary to the North Atlantic storm, formed with isobar 29.80 on October 15 

In Asia, The Siberian anticyclone deepened (30.20 to 30.40). The storms attending 
this outbreak upon the sun were very remarkable in many respects. 

October 16. The spot group that formed on October 14 underwent rapid changes 


many nots forming in two groups. 


l wth America, The anticyclone enlarged and increased in depth 10 to 
30.60). The cyclone deepened from 29.42 to 29.29. 

On the Atlantic. The anticyclone enlarged in area and increased in depth 
to 30.60). 

In Europe. The cyclone central over Great Britain remained steady 8.68 to 
28.69). 

In Asia. The western anticyclone (30.40) and the eastern anticyclone 


united, forming one very large anticyclone with isobar of 30.60 at center. 


October 23 and 24. Two small spots and a group of faculae came into vie by 
rotation. 

In North America. Low formed on North Pacific coast (29.58 on Oct. 25). Le 
formed east of Rocky Mountains (29.49 on Oct. 23). Two anticyclones formed 20 


on Oct. 23) and deepened (30.40 on Oct. 24), uniting into one on October 
On the Atlantic. Cyclone near Newfoundland deepened 29.80 to 29.56 on Oct 
West Indian cyclone deepened (29.80 to 29.50 on Oct. 23). Anticyclone 


remained steady. 


In Europe. Cyclone over Spain (29.66) remained steady until October 25. Cyclone 


formed north of Norway (29.71 on Oct. 25). Two anticyclones formed an reased 
30.40 to 30.60). 

In Asia. Siberian anticyclone increased (30.20 to 30.40) and moved eastward 
followed by small cyclone (29.80) on October 23. The conditions thus esta ed 


remained pretty steady until the next date. 

October 30. Faculae came into view by rotation. 

In North America. Anticyclone (30.20) enlarged. North Pacific coast cyclone 
increased in size, moving southeast. Cyclone (29.76 on Oct. 31) formed over Middle 
Atlantic coast. 

On the Atlantic. North Atlantic low deepened (29.70 to 29.15). The anticyclone 
enlarged and deepened (30.20 to 30.40). 

In Europe. The anticyclone diminished somewhat in depth and increased slightly 
in area (30.80 to 30.60). 

In Asia. The eyclone increased slightly in depth 29.63 to 29.47) and moved east 
ward. The Siberian anticyclone diminished somewhat in depth (30.60 to 30.40) but 
increased in area, 

It happened that observation was poor on October 29. It is possible that portions 
of the solar disturbance of October 30 were in view then. 

During November, 1886, there was a well-marked period of sun-spot minimum. 
Hence this month is specially interesting. Auroras were numerous during the first week. 
Although but one solar disturbance, a group of faculae on the 4th was observed ming 
into view by rotation. 

November 4. A group of faculae of small extent appeared by rotation. 

The anticyclones generally increased in extent and depth, and the cyclones were but 
little affected. 

November 7. A group of faculae was observed close to the sun’s eastern margin. 

A severe storm (29.03) formed over the eastern United States, and the Atlantic 
anticyclone enlarged somewhat. Otherwise the conditions did not change materially. 


On November 8 and 9 also small groups of faculae appeared by rotation. The 
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changes in barometric pressure were, however, relatively unimportant. The compara- 
tive evenness of barometric pressure throughout the northern hemisphere, particularly 
on November 11, is noteworthy. There was not entire calm—but both sun and atmos- 
phere were remarkably quiescent, and that, too, at a time when storms are usually 
most severe. This quietude was soon broken in upon, however. 

November 13 and 14. Very bright faculae appeared upon the sun’s margin by 
rotation. 

In North America. The anticyclone enlarged and increased (30.40 to 30.60). A 
severe storm (29.41) formed on the South Atlantic coast and deepened to 29.14 on 
November 15. 

On the Atlantic. The cyclone near Great Britain deepened from 29.45 on November 
12 to 29.11 on November 15. The anticyclone remained steady. The Siberian anti 
cyclone remained nearly steady. 

In Europe. A low (29.40 on Nov. 14) formed, secondary to the Atlantic cyclone. 

November 16. Several spots formed in the group of faculae that came into view 
November 13 and 14, 

In North America the western cyclone from Lower California advanced rapidly 
eastward, with pressure at the center as low as 29.10 on November 19. In the China 
seas also a storm (29.48) developed. There were some changes in the anticyclones over 
the United States and the Atlantic, otherwise the conditions remained but little changed. 

From November 21 until November 29 there was another period of great quietude 
on the sun. Throughout the northern hemisphere during this period atmospheric pres- 
sure was very evenly distributed. The only storm of importance noted moved from 
the Pacific coast on November 20 and passed rapidly across the United States, with 
quite low pressure at the center (29.10 on Nov. 23), following almost the precise track 
of the storm of the week before. Several instances of storms succeeding one anothe1 
in the same track at short intervals have been recorded. The evenness of distribution 
of barometric pressure, particularly on November 27 and 28, is noteworthy. All the 
storms previously running had almost exhausted themselves. On November 29, however, 
a fresh impulse of seme sort was given, the faculae of November 4 returning by rotation. 

November 29. Faculae came into view by rotation. 

In North America. The cyclone deepened (29.74 to 29.39). 

In Europe and on the Atlantic. The anticyclone developed largely in extent, and 
the storm near Norway became severe, pressure falling from 29.30 on November 28 to 
28.74 on November 30. 

December 1, 2, 3, and 4. No observation. 

December 5 and 6. A group of faculae appeared by rotation. 

In North America, The anticyclone divided, and a low (29.80) formed over South 
Atlantic coast. 

On the Atlantic. The cyclone deepened (29.00 to 28.56 on Dee. 7). The anti 
cyclone changed but little. 

In Europe. Little change noted. 

In Asia. Anticyclone fluctuated somewhat. 


December 8 and 9. Faculae and spot appeared by rotation. 

In North America, North Pacific low remained steady (29.21). The anticyclone 
(30.40) enlarged. 

On the Atlantic. The low over the Gulf Stream moved northward, increasing in 
depth, 29.53 on December 8, 28.80 on December 10. The low over Great Britain deep- 
ened (28.56 to 28.02). The anticyclone over the South Atlantic remained steady. 

In Europe. Cyclone deepened. Otherwise no marked change. 

In Asia, Cyclone on Pacific coast deepened (29.80 to 29.40). Otherwise no marked 
change. 
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There were many changes in the spot group that appeared on December 8 and 9 
during its entire transit. It disappeared on December 19, leaving the sun very tran 

On December 20 the comparative evenness of distribution of atmospheric pressure is 
again noticeable. It did not last long, however. 

December 21. A small spot, the first of an extensive grou 


Atmospheric pressure remained quite steady except in the North tlantic, where 


p, appeared by rotatior 


the low deepened from 29.51 to 28.93. 

December 24. A group of spots, one very large, appeared by rotation. 

In North America. A low formed in the Great Lakes region 9.80 to 29.4 n 
Dee. 25). Anticyclone (30.40) enlarged. 

On the Atlantic. Low deepened from 29.40 on December 23 to 28.93 on Decen 
Secondary low, 29.80, also formed in South Atlanti 


In Europe. A low, 29.51, and a low, 29.80, formed secondary to the Atlantic 
S10n, 
In Asia, The Siberian anticyclone enlarged. 
During its entire transit this group of spots underwent numerous anges r 


would be tedious to follow 


1 detail. Another spot also came into view on Dy 
On the basis of the hypothesis here under consideration the last week of December and 
the first days of January should have been a period of severe storms; which was the 
ase. The barometric range on December 31 was remarkable, the North Am in 


anticyclone attaining 31.00 and the North American cyclone, 28.80 


January 5, 1887. Consicde rable faculae appeared by rotation, 


The most notable coincident change was the deepening of the Nort Atlanti yelone 
from 29.00 to 28.46, the isobars becoming numerous and crowded A low 
formed off the South Atlantic coast of the United States and another low (29.52 n 


the Pacific coast of Siberia. 


On January | 


and 7 other groups of faculae came into view. Coincidently the ant 
cyclones generally were strengthened. 


No satisfactory observations were had until January 


be comparatively clear, groups of faculae alone being detected in the western « irant 


January 17. Faculae were observed coming into view by rotation. 

In North America, The North Pacifie coast cyclone deepened from 29.82 t 9.29. 
Another low moved rapidly eastward, increasing in depth from 29.51 to 29.1¢ 8.93 
on Jan. 18). The anticyclone increased from 30.40 to 30.60, 

On the Atlantic. North Atlantic low deepened from 29.00 to 
ing numerous and crowded. A secondary low (29.35) formed east of Newfoundland. 


0 to 30.40), 


The anticyclone increased in size and depth (30.2 
In Europe and Asia, The conditions were not materially changed 
January 20. Considerable faculae observed close to sun’s eastern limb. 


In North America. North Pacific low 28.85 (was 29.27 Jan. 19). Eastern low 


moved rapidly toward Gulf of St. Lawrence and deepened (29.08 on Jan. 21 
On the Atlantic. North Atlantie cyclone deepened, becoming 28.69 on Jar 


(had been 29.35 on Jan. 19). Isobars became very numerous and m 


January 24. Large and very active spot group, which underwent numerous anges 
during its entire transit, came into view on January 24 and 25. From January 24 to 
February 5 storms were severe. On January 28 and 29 the barometer registered 28. 
in the North Atlantic and likewise again on February 2. On February 3, 4, and 5 the 
barometer attained 31.00 over British America. 

February 2. A group of active spots came into view by rotation. The cyclone 
over the North Atlantic became more intense, the isobars more crowded, and the pres 
sure lower (28.54). On February 3 coincidently pressure had risen to 31. 


February 4 it attained the remarkable height of 31.20. 
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On account of cloudiness the observation of faculae became difficult, and there were 
few spots visible until February 17, hence details cannot be given for this period. 
February 17, 18, and 19. A group of large spots appeared by rotation. 


Cyclone moved rapidly eastward in the United States, deepening from 29.60 to 
29.03. 


The North Atlantic cyclone deepened from 29.39 to 28.84, and the isobars became 
numerous and crowded. In southeastern Europe a low (29.62) formed. The cyclone 
east of Siberia was deepened also (30.00 to 29.80). 


(b) CONCLUSIONS 


In general it may be remarked that in October the disturbances were 
quite evenly distributed on all sides of the sun. At certain intervals, 
however, well-defined impulses affecting the atmosphere very strongly over 
wide areas were imparted. In November there were two well-marked 
periods of quietude both in the sun and coincidently in the atmosphere. 
In December, January, and February there were two extensive areas on 
opposite sides of the sun that were actively disturbed. It was only for 
brief intervals that one or the other of these was not upon the earthward 
side of the sun, and storms were almost incessant. At certain times periods 
of well-marked increase occurred. In March, during the first half of the 
month, there was active disturbance, but it was ill-defined and difficult to 
trace. During the last half of the month the conditions were more easy of 
observation, several well-marked impulses being imparted to the atmos- 
phere coincidently with characteristic solar conditions. 

In short, it is the phenomenon known as the atmospheric ‘‘surge’” 
that seems to bear the closest relation to the varying condition of the 
sun. The rapid fluctuations of barometric pressure, sometimes remaining 
stationary for days in a single locality, resemble aérial tides and do not 
appear to be traceable to any well-defined terrestrial cause. They occur 
where aqueous vapor is abundant and where it is lacking. Not infrequently 
they are apparent during the same day throughout the entire area covered 
by observations. There must be some cause for them affecting the entire 
earth. A close examination of the record of solar conditions after the 
manner that has been suggested will, it seems to me, afford a key to this, 
one of the most difficult problems connected with meteorology. 

From the above summary it appears that whenever active changes 
are in progress upon the sun the range of barometric pressure increases, 
temperature and pressure gradients become more steep, and in short all 
the phenomena attending storms become more intense. It is not possible, 
however, to use the information thus secured for purposes of weather pre- 
diction further than to note the fact that a period of severe storms may 
be at hand, their locality being impossible to determine save imperfectly 
by means of the synoptic charis. 


As regards the solar observations certain points must be noted. It is 
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the brightness and extent of the faculae rather than the dark spots that 
must be taken into account in forming an opinion in regard to the activity 
of a solar disturbance. It may be noted also that for months together 
disturbances upon certain parts of the sun are more energetic, being 
attended by auroras or magnetic and electrical phenomena to a far greater 
extent than those located elsewhere. It is only by keeping a careful record 
during successive periods of the sun’s revolution on his axis that this 
feature can be made manifest. At times for months together it may afford 
the means of forecasting periods during which storms will occur of 
peculiar intensity. 

It is to be understood that these solar impulses constitute but 
element in the problem. The influence of climate and season in different 
parts of the earth causes different effects to follow from the same impulse 
in different localities. 

I have given but one phase of the subject in this summary. The proof 
might be greatly strengthened by taking into account the subject of 
auroras, magnetic storms, and thunderstorms, which have been the topic 
of previous communications. 
and 


atmospheric conditions, it is difficult at present to state any hypothesis that 


As regards the nexus, or bond of union, between these special sola 


would not perhaps be soon overturned by a further study of the facts. It 
is not yet time to theorize, but much, it seems to me, may be hoped to be 


learned by collecting facts along the lines that have been indicated 1 


i 


1 the 
foregoing hasty outline, which has been brought together very imperfectly 


at intervals in the midst of other duties. 


THE NEW YORK BLIZZARD AND ITS ATTENDANT CONDITIONS FROM 
MARCH 6 TO MARCH 15, 1888 

The study of a well-marked period like that during which the New 
York blizzard occurred may be expected to yield interesting results. 

The Solar Conditions. On March 7 a disturbed area which contained 
a small spot on March 9 came into view by rotation. On March 9 another 
group of several spots appeared. The faculae in their vicinity presented a 
glowing and rose-tinted appearance and underwent rapid changes. These 
disturbances were visible until March 20, no other of any importance 
appearing except on March 15. 

Auroras and Thunderstorms. On Mareh 7 auroras were seen in 
Dakota, Iowa, Massachusetts, Michigan, Minnesota, New Jersey, and Wis- 
consin, being especially brilliant in northern Michigan. No thunderstorms 
were reported. Upon subsequent dates they were faint and rarely seen, 
until March 15, when they again became widely prevalent, on that date 
also no thunderstorms being reported. On March 9, when spots appeared 


as above, thunderstorms became widely prevalent at numerous points 
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throughout the southern United States, extending within forty-eight hours 
from California on the west to Florida on the east, faint auroras only 
being reported at one or two stations in the Northwest. 

This reciprocal relation between thunderstorms and auroras has been 
noted in well-marked instances repeatedly. It may serve to explain why 
in certain instances the magnets remain quiet when large solar disturb- 
ances appear, atmospheric taking the place of earth currents. 

It is noteworthy also that the outbreak in each instance followed at 
once upon the appearance of the solar disturbance by rotation. It is very 
remarkable that the aurora should reach its height within a single day and 
then decline, although the solar disturbance originating it remains upon 
the earthward side of the sun for nearly two weeks. The same is true 
also of disturbances of magnetic declination. It may be noted in general 
that auroras and magnetic disturbances appear before the solar disturbance 
coincident with them has reached the sun’s meridian. A brilliant group 
of faculae, especially if it have a glowing rosy tinge, is more likely to be 
attended by magnetic or electrical phenomena than is a single dark spot 
having a typical form and penumbra. The most active disturbance of all 
is the rifted and broken collection of small spots with brilliant faculae 
in their vicinity, which was the character of the disturbance of March 9. 

Magnetic Conditions. On March 6 the magnet at Washington was 
almost perfectly quiet. On March 7 very active movements began and, 
as is usual, were most pronounced during the night. The force that pro- 
duces auroras and magnetic storms appears to be repulsive, producing 
these effects upon the darkened side of the earth away from the sun. 
Perhaps it will be found that thunderstorms prevail upon the side of the 
earth toward the sun under such circumstances, the full force of the 
variation of tension being limited to a few hours only and declining 
rapidly after the first impulse. A period of thunderstorms as well as 
auroras is usually brief. The effects of sustained tension would probably 
be cognizable under some different form of manifestation from those 
due to rapid variation of tension. 

It is noteworthy that the magnet at Los Angeles was put in motion on 
March 7 at precisely the same instant as those at Toronto and Washington. 
But the movements were less vigorous, as appears to be the rule in that 
locality. 

Earthquakes. Earthquake shocks were felt at 8 a. m. at Pasadena, 
Cal., on March 7; in Herzegovina on March 8, and in Norway at 2 A. M. 
on March 12. Earthquakes as a rule become more frequent during the 
periods when auroras and magnetic storms are prevalent. 

Atmospheric Movements. Following the period of thunderstorms and 
auroras there appears to be a period when secondary phenomena due 
perhaps to sustained tension increase. It is at this time that anticyclones 
become most prevalent. In any event the period under consideration will 
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be found very interesting because of the remarkable atmospheric condi- 
tions everywhere prevalent during its continuance. 


At 7 a. M. on March 7 in the United States the atmosphere was very 


quiet, there were no strong winds, and the isobars were far apart and few 
in number. On March 8 a decided change had become apparent, isobars 
and isotherms becoming more and more numerous and crowded, culminat- 
ing on March 11 in the famous New York blizzard, which appeared totally 
unannounced. 


That this blizzard was not a local affair but formed a part of a world 
wide disturbance is shown by the fact that upon the same day a storm fell 
upon England totally unannounced by the Weather Department. The 
violence of this storm may be estimated by such facts as the following: 
At Pembroke, England, the barometer fell to 28.57. At 5 Pp. mM. at Green 
wich wind pressure rose to 31 pounds to the square foot, equal to a velocity 
of 80 miles an hour. At Rousdon Observatory, Lyme-Regis, a Robinson 
standard cup anemometer recorded the following velocities: 64 miles 
from 11 a. mM. to 12 M.; 67 miles from 12 m. to 1 Pp. M.; 71 miles from 1 to 2 
rp. M.; 73 miles from 2 to 3 Pp. M.; 63 miles from 3 to 4 P. M. 

On Mareh 12, 13, and 14 a storm appeared upon the Pacific coast of 
the United States with wind velocities from 50 to 60 


Ft. Canby, Washington Territory. 


miles an hour at 


On March 10 also the wind rose to 50 miles an hour at Galveston, Texas. 

On March 9 a storm that left Newfoundland on March 1 experienced 
a marked increase of energy, the barometer falling very 
of wind 12. 


low, with force 


On March 13 in western Australia the barometer suddenly fell 0.20 
inch in a cyclonic area moving eastward along the south coast. On that 
date also a tidal wave reached New Guinea and New Britain. At the 
latter place it is supposed to have risen 40 feet. On March 15 the wind 
attained a velocity of 55 miles at Sydney, Australia. On Lake George in 
that country the observer remained windbound for several days. 

Other details might be given showing the violence and extent of the 
atmospheric commotion in many localities throughout the earth at the time 
of the New York blizzard. It is a curious fact that this storm revived 
again on March 15, it having moved eastward with decreasing force after 
having devastated New York and vicinity. It will be observed that March 
15 was the date of the appearance of another outbreak upon the sun, 
attended by auroras and magnetie storms. It is stated also that there 
was a revival in the energy of a storm lingering in Scotland on that 
date also. 

It is by continued study of the natural grouping and association of 
phenomena, particularly during such periods as that in question, that we 
may hope to gain an insight into their true relations. My purpose in this 
hasty sketch is to illustrate the method rather than to justify conclusions. 


f To be cone lude d) 











ASKJA, A VOLCANO IN THE INTERIOR OF ICELAND 


By W. S. C. RUSSELL 


Nowhere else in the world are the two extremes of 


fire and ice so 
intimately associated as in Iceland. 


Voleanic rocks form the greater part 
of its area; many of these are recent lavas which have been poured forth 
by its active voleanoes. The higher portions of the island are covered 
by large ice-fields, great flat carapaces similar to the ice-cap under which 
Greenland lies buried. The largest of these, the Vatna Jékull, is three times 
the size of Rhode Island. In some cases an active volcano projects above 
the ice-cap. When an eruption takes place under 
the effect is catastrophic. 


these circumstances 
The red-hot lava, falling on the ice, causes it 
to melt suddenly, and a torrent of steaming water, mud, rocks, and pieces 
of ice is precipitated down the slopes into the valleys below. 

Although Heela is Iceland’s best-known volcano, there are many others 
that deserve attention. Possibly the most interesting of these is Askja, 
an immense crater in the east-central section of the island. In 1913 the 
writer, in company with J. C. Angus of York, England, went to Iceland 
to attempt two things: first, to examine the crater of Askja; and, second, 
to cross the Sprengisandr, the desolate sand and gravel waste which extends 
in a northeast-southwest direction as a long band across the interior, from 
Svartarvatn (Black Lake), the starting point for Askja, to Eystri Pollar, 
a point north of Hofs Jokull, the most centrally located ice-field of the 
island, thence through the Illvidrahnikar (Bad Weather Peaks), along its 
northern edge, and finally along its western rim southwest cross-country to 
Reykyavik, the capital. Both objects were successfully accomplished. This 
paper deals only with our examination of Askja. 

Even in Iceland Askja was relatively unknown until 1875, when, on 
January 4, a tremendous eruption occurred, accompanied by a series of 
violent earthquakes and great showers of ashes and pumice, which covered 
a wide extent of country. In February J6n of Vidkaer and another native 
visited the volcano, which was still in eruption, and ascended the crater 
rim from the northwest by a pass now called Jénskard. 


In July an Eng- 
lishman, W. L. Watts, visited the region from the south.’ 


In the summer 
of 1876 a Danish expedition under the geologist Professor F. Johnstrup 


made the first scientific examination of the region.* On this occasion Lieu- 


tenant Caroc of the Danish Navy made a survey of the crater. W. G. Lock, 
1 Journey across the Vatna Jékull in the Summer of 1875, Journ. Royal Geogr. Soc., Vol. 46, 1876, pp. 1-10 
2 Om dei Aaret 1875 forefaldne vulkanske Udbrud paa Island, tilligemed nogle indledende geografiske 
Bemaerkniger, Geografiek Tidskriff, Vol. 1, 1877, pp. 50-66 
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an Englishman, visited Askja in 1878 and 1880 and published two accounts 


5 E. Delmar Morgan, F.R.G.S., in company with Jén of Vidkaer, entered the 

| crater in 1881. He likewise published two accounts of his trip.*. In recent 
years the crater has been visited several times by German scientists, prin 

. cipally by Dr. Hans Spethmann and Heinrich Erkes, in 1907 and 1910 by 


the former and in 1908 and 1910 by the latter. 
merous accounts. 


They have published nu 
The work of Erkes was largely confined to an exploration 
of the Trolladyngja, an ice-capped voleano southwest of Askja, but he 
obtained some excellent photographs of the shore of Askja’s erater lake, 


Knebelsvatn. He named the lake ‘‘ Knebelsee’’ in honor of von Knebel, who, 


in company with Rudloff, lost his life in the lake in 1907.° The Icelandic 
termination vatn is preferable. 


Extending north, west, and south of Askja lies a large lava-field, the 


Odadahraun, or ‘‘Evil-Deed Lava.’’ It is so named because of the havoc 


wrought in the valleys and the extensive plains which the 
Askja has penetrated. 


lava from 
These lava sheets lie at an altitude of about 1,500 
. feet and consist of numberless lava flows, some of them thousands of years 

old, clothed with lichen, while others are of recent 


origin. The great 
lava fields of the Dyngjufjéll (Bower Mountains 


on the north have flowed 
from rifts which have opened again and again in the mountain wall that 
circles Askja and forms the real crater rim. 

The lava areas to the south and southwest of Askja, according to Watts, 
eame from the craters of the Tréllandyngja, and Erkes in his report is 
inclined to support the statement of Watts. The writer, however, is of the 
opinion that the lava, covering hundreds of square miles in this section of 

. Iceland, comes principally from Askja. Doubtless, in early times, before 
the base of Askja was buttressed as it is today by the overflowed lava, 
frequent eruptions occurred in the outlying ridges, which give evidence of 
the tremendous rifting in bygone years. 


It is impossible to depict the utter desolation, the terrible tangle of 
stiffened lava billows, the crumpled ridges and blister caves that extend 
for miles in all directions from Askja. It is as if the lava, as liquid as the 
sea and rolling in mighty waves whose crests were slashed by winds of 
hurricane velocity, had, when in this condition, immediately solidified on 
the surface. Following this the pent-up gases, combined with the intense 

> Askja, Iceland's Largest Volcano, With a Description of the Great Lava Desert in the Interior and a 

Chapter on the Genesis of the Island, Charlton (Kent), 1881. 
Askja, The Largest Volcano of Iceland, With a Short Description of the Odadahraun, Proc. R Vi 
Geogr. Soc., Vol. 3, 1881, pp. 471-483. 
4 Excursion to Askja, August,1881, Proc. Royal Geogr. Soc., Vol. 4, 1882, pp. 140-146 
Chapter IV in J. Coles’ ‘Summer Travelling in Iceland,"’ London, 1882 
5 See principally H. Spethmann: Islands grésster Vulkan, die Dyngjufj6ll mit der Askja, Leipzig, 1913 
(with bibliography, pp. 23-25). 


H. Erkes: Meine vierte Islandreise, Sommer, 1910, Globus, Vol. 98, 1910, pp. 309-311 
6 See especially “Island: Eine naturwissenschaftliche Studie,"’ a posthumous work of von Knebel, 
completed and edited by Dr. Hans Reck, Stuttgart, 1912, reference on pp. 198-200 


also Spethmann es 
pp. 12-20. 
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subheat, burst the thin crust in myriads of places with secondary out 
pourings. It is a chaos beyond the description of the wildest imagination. 
Here and there great depressions, like mammoth bowls, occur; again 
tremendous blisters heaved up by internal pressure cover the area. Subse 
quent shrinkage and cracking have transformed many of the domes into 
weird caves, places where witches hung their devil’s cauldron and brewed 
their fiendish potions. But the pots are ruined and only the crumpled 
and contorted fragments are left to ensnare the feet of the orthodox 
traveler. 

We arrived at Svartarvatn (Black Lake) on July 13, 1913, and imme 
diately repacked our cases, taking only such instruments and supplies as 
were necessary for the expedition. The farmer Thordur Floventsson 
accompanied us to act as guide across the intervening lava. We left the 
farm at noon of the same day and followed the Sudréa about four miles 
to its springs at the edge of the Odddahraun. This water undoubtedly 
flows for a long distance under the lava, coming down from the melting 
snows of the upper slopes of the Dyngjufjéll. The entrance to the lava 
sheet is abrupt, and the line between the voleanie ashes and lava is nearly 
straight for several miles. Hour after hour we picked our toilsome way 
over horrent and bristling ridges, now descending into the valleys, where 
the ashes treacherously concealed the cracks and blisters in the lava sheets; 
again climbing by painful steps to the summit of the ridges only to see 
beyond us the snow slopes of the Bower Mountains, apparently no nearer 
than an hour before. We emerged from the lava as abruptly as we entered 
it and came upon ridges of wind-driven voleanie ashes, arranged in heaps 
like the great wastes of the Sahara, but, unlike the Sahara, capped with 
snow. The vast hollows were filled with ponds and the ravines echoed 
with boisterous torrents. 

We rested an hour in the shelter of an ash hill to partake of our evening 
meal and feed the ponies with hay which we had brought from the farm. 
We cached the remainder of the hay for the ponies on their return. 

Over ridges of rubble, across valleys of sand, wind-driven and water- 
shifted, up, up, we climbed till we reached the snow field, passing Lockstin 
dur and its bristling masses of tufa on the left. We turned the ponies 
directly into Jénskard, sharply outlined against the evening sky. In most 
places the snow was sufficiently hard for the ponies to carry us with 
little slumping. Now and then treacherous spots let the ponies through 
and the rider, of necessity, was forced into the slush to extricate the 
struggling horse. 

About 9.30 in the evening we came to the most rugged portion of the 
climb. Indeed, it seemed most difficult because we were somewhat exhausted 
with our long hours crossing the lava. We dismounted and led the riding 
ponies in single file, while the pack horses, with the tent and supplies, were 


driven in advance. We made a zigzag trail up the cinder ridge. Often- 
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times masses of débris gave way and went scurrying into the snow ravines 
below. 

As we turned the corner of a massive ridge, I said to the Icelander, 
‘*‘John’s Pass?’’ ‘*Yes, yes, John’s Pass,’’ he replied. ‘*‘Nay, nay,’’ said 
I, ‘‘John’s Mountain.’’ He laughed, shook his head, and we proceeded. 

At 11.30 our hard work was over and we entered Jénskard upon the 
firm snow. At midnight we gained the summit. At this altitude and eleva- 
tion the sun gave ample light, so that the shadows of the mountain were 
cleancut across many miles of snow and sand. 

Midnight! I shall never forget it! Standing at the summit of 
Jénskard, I looked toward the north. The lake glimmered in the midnight 
light and the round dome of Sellandafjall concealed the midnight sun, 
but broad streams of sunlight radiated from either side of the summit and 
a flood of sunlight bathed the summit of Blafell. Between us and these 
mountains were many miles of lava desert. To the east and north rose 
prominently the snow-capped volcanoes, Burfell, Kerling, and, farther 
east, the unscaled summit of Herdubreid, nearly 5,000 feet in altitude. 
On our immediate right and left the tufa ridges of Askja’s crater rose 
hundreds of feet above the pass. Wild and magnificent as is the northern 
view, it is not to be compared with the beauty of the gem in its lovely 
setting that lay in the mighty crater at our feet. The initial task was 
completed. The object of our expedition, the survey of the crater, was 
to begin. A depression at least four miles across and circled with a chain 
of mountains gives the crater the name Askja, or the Bowl. 

The eye was led directly across the blackened snow fields to the jewel, 
Knebelsvatn, a lake in the mammoth tube of the crater near the southeast 
wall. Its color is a deep turquoise of a depth and brilliance such as I 
had never seen in the stone itself, so clear, so quiet, and serene in the 
midnight silence. The blue deepened here and there by the shadows of 
the overhanging crags. The smoking solfatara on the eastern shore was 
sending its columns of steam and gases above the crater wall, glistening in 
the midnight sunshine, reminding us forcibly of that other pillar of cloud 
and the column of fire which in ancient days separated the Chosen People 
from the Egyptian host. For fifteen minutes we stood beside the ponies 
and drank in the wondrous beauty of this scene and received the impres- 
sion of its terrible desolation. No sound was heard save here and there 
the rolling stones down the crater slopes started by an occasional earth 
tremor, which echoed forcibly from the past and impressed us with the 
fact that, if the Plutonic giant were sleeping, his slumbers were not 
peaceful. 

Tired and hungry we pitched the tent on the narrow edge of the black 
and red cinder mound (15 on the map, Fig. 6) between two ice masses, 
the one at our back affording some shelter from the wind. It was with 
a tinge of sadness that we said goodby to the farmer as he started on his 
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lonesome journey of twelve hours down the mountain to his home. He 
was an old man, yet strong and vigorous, whose hospitality we had thor- 
oughly enjoyed at Svartakot and whose ready wit and store of information 
in his broken English, beguiled the weary hours of our climb. As the ponies 
clattered up the pass, we crawled into the sleeping bags and slept the clock 
round. 

On July 14 at noon we began our examination of the crater. Our first 
step was to measure a base line of 600 feet on the hard snow above the 
tent. From each end of this line we took a round of sights to each of the 
prominences in the entire circle of the crater. We made a series of photo 
graphs, so that when placed side by side we had a complete panorama of 
the crater floor, the encircling mountain, and the lake. From our data 
we hoped to be able accurately to construct on paper the entire crater by 
triangulation. When we discovered that the magnetic variation in a 
distance of 600 feet was 14°, we found on working out our figures that the 
results were inaccurate. Yet they were near enough for a reconstruction 
which would convey an accurate idea of the physiographical features 

On the following day we made a journey across the crater floor to 
Knebelsvatn. From our tent it did not appear difficult, but when we found 
the floor rifted and cracked in all directions, with great areas covered 
with snow and arching the cracks in a treacherous fashion, the task proved 
most difficult and the journey required nearly four hours. Oftentimes 
we waded in the melting snow to our knees and sometimes to our hips. We 
encountered many ridges of tufa which required long detours of difficult 
climbing. When within half a mile of the lake, we passed out of the snow 
into the pumice sand, and here the cracks were more numerous and 
dangerous. In many places the crevasses are arched with frozen snow 
and pumice. Accidentally I broke into one of these, and had it not been 
for the 150 feet of rope with which the three members were tied 75 feet 
apart I would never have returned to write this account. We tied a rock 
on the end of our rope and lowered it into this erack its entire length 
without touching bottom. It has never been known for certain how Knebel 
and Rudloff lost their lives in the crater, but it was our belief that they 
fell into some such crevasse as this. The story current in Europe is that 
they tried to navigate the lake in a rubber boat, that the hot water melted 
the boat and they were drowned in the scalding water. If the water was 
hot enough for this we cannot believe that two men of their judgment 
would attempt such a feat. 

With difficulty we descended the southern edge of the escarpment to 
the water’s edge and found the temperature of the water to be 714° C 
On the eastern edge the water boils where it comes in contact with the 
solfatara, and steam is constantly rising. Our engineering aneroid gave 
the elevation of the surface of the lake as 3,317 feet above the sea. This 


figure is of scientific value because a dispute has been current in Europe 
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Fic. 2—Askja: General view from the cinder ridge 
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Fic. 4—Jonskard, tl epression in the northwester 
cinder ridge inside the crater Erkesfell at right (16 on tl ap 
Fig. 5—The character of the crater floor from the f 
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as to whether the lake has been rising or falling. Dr. Erkes told me that 
the first piece of work he would do in Askja would be to estimate the 
altitude on a given date. Heretofore the surface of the lake between the 
escarpment of the crater floor has been either estimated or measured by 
throwing a line over the cliffs, and, since no one erected a pile of stones to 

show where he measured the 
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Fic. 6—Sketch-map of the crater of Askja, east-central Which leads into the great cinder 
Iceland, made from observations by the writer in July, 
1913. Approximate scale, 1:175,000. 

For other maps of the crater see Spethmann, op. cif. in largely covered wit h snow and 
footnote 5, p. 2, 1:200,000, and von Knebel-Reck, op. cit. in } 
footnote 6, p. 196, 1:300,000 


plateau (15). This plateau is 


ice, and it was here that we 
pitched our tent. The descent 
into the crater floor is precipitous. This floor has been described, and it 
remains to state that the pumice areas are just west of Knebelsvatn (2). 
The greatest solfatara (7) is east of the lake at the foot of the precipitous 
cliffs. The north shore of the lake is marked by steep and irregular 
obsidian cliffs (4). The crater from which the last pumice was ejected is 
at (5). The more recent outpouring of lava escaped from the crater in a 
northerly direction (8). 

A sketch made by Lieutenant Caroec is an accurate view of the crater 
as it appears when seen from Jénskard, but if one descends into the crater 
and reaches the southern edge of the lake the crater appears as shown 
on the southern portion of the accompanying map. In Caroc’s map the 
lake is farther to the north, and the south wall of the crater borders the 
lake, which is incorrect. The number of photographs which we made from 
all portions of the crater floor establishes the correctness of this statement. 
For instance, Herdubreid (14) is not visible from Jénskard (1) but from 
the western shore of the lake. This ice-capped dome shows prominently 
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in the photographs in the direction of the arrow (14). Vikrafeli (9 
shows from the cinder slope at (15). Wattsfell (12) and Lockstindur (13 
are prominent tufa cones rising on either side of Jonskard outside the crate 
wall. Thoroddsenstindur (11 


just outside the true crater rim in the direction of Vatna Jékull. The 
name was assigned to this peak by Dr. Erkes. Beyond this mountain the 
ice cliffs of that portion of Vatna Jékull, known as Bruar Jékull, rise high 
above the lava field. The cliffs on the northeastern side of Jénskard rise 
nearly 1,000 feet above the pass, and I have named this mountain 
‘*Erkesfell’’ (16) in honor of a gentleman who has done much \ 
topographical work in the interior of Ieeland. 

The topographical features of Askja have been briefly outlined in this 
paper. Much work remains to be done, not only in the crater but in the 


aluabl 


practically unexplored and unmapped territory around the Bower Moun 
tains, especially between Vatna Jékull and Askja and the extensive are: 
directly north and eastward. 


as 








is a Sharp peak surmounting a long ridge 











NEW ENGLAND SNOWFALL 
By CHARLES F. BROOKS 


In autumn the mountain tops in northern New England whiten, and 
with each storm the snow line descends the foothills to the lowlands and 
leaps southward. Sunshine and southerly winds force temporary retreats. 
On the highlands the snow accumulates to considerable depths, while 
the fight between the enveloping snow cover and the consuming warmth 
is still changing the color of the surrounding landscape every few 
days. A November snow flurry may sprinkle all New England with white, 
but in the lowlands of the south it is gone the next day. The white 
hills remain as outposts of the advancing snow. Late in winter the snow 
cover may finally conquer the warm south, burying it almost hopelessly 
in one big storm. requent small additions keep the depth equalized 
as the lower layers become compacted into granular snow and are finally 
cemented into gray, bubble-filled ice. Im March, as the sun rises higher 
and higher, the retreat of the line becomes inevitable. A great thaw may 
start it, or the steady process of sun-melting and evaporation may slowly 
and surely roll back the snow edge. Nantucket, Martha’s Vineyard, Cape 
Cod, and a thin strip along the south and east shores become brown. By 
the middle of the month the ragged gray edge of snow has crept up the 
Merrimac valley to Concord and up the Connecticut to Massachusetts, leav- 
ing behind white projections and spots in the tongues of highland and 
isolated hills. Winter now and again thrusts his mantle to the sea, only 
to have it returned when warm winds and rain wipe the snow traces from 
coastal New England and send the muddy water coastward in swollen 
streams. In the mountains and in the cold and more or less elevated 
interior of northern Maine, the melting of the snow is a slow process. 
Northward and up the mountains the line advances, until in May or June 
little evidence of the vanished snow remains except the bent lower branches 
of the trees and the seemingly impassable logging-roads with their flanking 
tree-stumps cut four or five feet above the ground. The snow cover, which 
in September or October began with successive mantles of white, ends in 
mid-summer on some northern mountain in wet and misty drifts protected 
from the sun by rock and tree. 


Snowy WINTERS AND ‘‘OLp-FASHIONED SNOWSTORMS’’ 
The heavy snowfall of the winter of 1915-1916 in New England has 


occasioned renewed interest in the subject of previous snowy winters and 


of the factors controlling the average distribution of snowfall. In spite of 


the fact that the total depth of snowfall over most of New England was 
from six to more than eight feet last winter, there have been at least two 
much snowier seasons (1716-1717 and 1786-1787) since the beginning of the 
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eighteenth century. Some of the great storms of northeastern Massachu- 
setts are interestingly recorded in Sidney Perley ’s ** Historie Storms of 
New England.’’ 


In December, 1716, snow fell to the depth of five feet 


rendering traveling very 
difficult, and almost ImMposs ble except on snowshoes, iy 


he temperature throughout the 


winter was moderate, but the amount of snow that fell that season has never been 


equaled in New England during the three centuries of her history. Snow fell in con- 
siderable quantities several times during the month of Jar uary, and on February 6 it 
lay in drifts in some places twenty-five feet deep, and in the woods a yard or more on 
the level. The great storm began on February 18, and continued piling its flakes upon 
the already covered earth until the 22nd; being repeated on the 24th so violently that 
all communication between houses and farms ceased. During the storm e1 gh si 

fell to bh ry the earth to the depth of from ten to fifteen feet on the level, and in some 
places for long distances it was twenty feet deep. Indians who were almost a indred 
years old said that they had never heard their fathers tell of any storm that equaled 
this. Many cattle |and sheep| were buried in the snow, where they were smothered 


or starved to death. 


Nineteen out of every twenty deer are thought to have perished in the 
snow or to have been devoured by the famished wolves. ‘* Many a one-story 
house was entirely covered by the snow, and even the chimneys in some 
instances could not be seen.’’ At the end of March the ‘‘post’’ between 
Salem and Portsmouth took nine days going and eight returning on snow 
shoes. ‘‘In the woods he found the snow five feet deep, and in places it 
measured six to fourteen feet.’” 

The winter of 1740-1741 was not only ‘‘severe in temperature, but great 
snows came until, in the estimation of the people then living, taking it 
as a whole, it was the most rigorous season that had been experienced here 
since the first settlement.’’ After a foot of snow fell on April 7, the snow 
was four feet deep on the level.* 

An extreme cold spell in November ushered in the winter of 1786-1787. 
After the first December snowstorm, which lasted from noon on the 4th to 
the night of the 5th, the snow lay six feet deep in Boston. ‘‘The news- 
papers of that time said that it was as severe a snowstorm as had been 
experienced for several years, ”’ Another storm from the night of the 8th 
to the morning of the 10th added so much snow that ‘‘it was estimated at 
this time there was more snow on the ground than there was in the winter 
of the great snow, seventy years before.’ The remainder of the winter 
was also severe. The total fall of snow in these two storms was probably 
not in excess of six feet, for, while men were reported lost in the snow, all 
communications were not blocked, and houses are not said to have been 
buried. 

In the eighteenth century there were apparently two other winters in 
which the total snowfall in northeastern Massachusetts exceeded six feet: 
1747-1748 and 1798-1799." In the nineteenth century at least four winters 
in this region had more than six feet of snowfall: 1801-02,° 1856-1857,’ 


! Salem, Mass., 1891 * Perley, op. cit., pp. 31-3 ! 


» Ibid., pp. 54 and 15 6 Jbhid., p. 161 foul, I 23-528 
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1873-1874, and 1898-1899. Furthermore, in the twentieth century there 
have already been two such winters in northeastern Massachusetts: 1903- 
1904 and 1915-1916. 

Thanks to Sidney Perley’s compilations and to the records of the 
Weather Bureau and Signal Service at Boston, it has been easy to make 
this rough comparison of the history of snowy winters of the past two or 
three centuries. It would appear that the tremendous New England 
winters of long ago were no more numerous, and, with two exceptions, 
perhaps no more snowy than some in the present century. The extreme 
snowiness of 1716-1717 and 1786-1787 rests largely on the snowfalls of two 
weeks with two snowstorms each. 

A real ‘‘old-fashioned snowstorm’’ is described as one in which roads 
and fences were obliterated or communications by road blocked for days 
and in which the drifts were so high that many people had to make tunnels 
through them to get out of their houses at the ground floor. In addition, 
the experiences of men lost in the snow and of vessels blown on shore are 
commonly mentioned. Meteorologically, this means an intense coastal 
eyclone with a northerly gale and snow falling at a rate of an inch an hour 
for a day or more. In northeastern Massachusetts there seem to have been 
only seven such storms in more than two hundred years, these seven 


occurring in but five of the twelve very snowy winters of the same period. 


TABLE I—SEVEN SNOWSTORMS OF NORTHEASTERN MASSACHUSETTS 


DAT! DURATION PROBABLE AMOUNT OF SNOWPFALI 
February 18-22 and 24, 1717 Probably 5 days 9-10 feet 
December 4-5, 1786 be days s feet 
December 8-10, 1786 , 1% days 3 feet 
November 17-21, 1798 4 days 3-4 feet 
February 21-27 (7), ls02 Almost a week Several feet of snow and ice (perhaps 4) 
January 15-19, 1857 Less than a day } feet or less 


In Boston, since government records began in 1871, the measurements show 
no month with more than three feet of snowfall. 

An important feature of New England snowstorms is their local 
character. The account of snowy winters and great snowstorms for north- 
eastern Massachusetts does not agree with the history of snowfall for other 
parts of New England. For example, the following three snowstorms since 
the middle of the eighteenth century are most famous in the New Bedford 
region : 


TABLE 1I—THREE SNOWSTORMS OF THE NEw BEDFORD REGION* 


DATE DURATION PROBABLE SNOWFALI 


December 26-27, 1778 . — : ‘oe +4 feet (7) 
December, 1786... “A great quantity of snow fell 


January 15-16, 1831 Intense snowfall 24 hours, total about 34 hours 3 feet or more 


* From a sheet published by Thomas RK. Rodman, New Bedford, Mass., March 4, 1902 
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NEW ENGLAND SNOWFALL 


A further evidence of the local character of snowstorms is the fact that 
the snowfall of months and even of the individual seasons is often quite 


different at places not far apart, as witness the following table: 


raBLeE ILI—SEAsoONs H MoRE THAN 66 INCHES OF SNOWPA MEASURI 
OR NEw HAVE 


Winter 1873-74 New Haven 68.8 inches Boston 96.4 
LS8O-81 60.5 8 
1SS6-87 16.2 
1887-88 66.2 j 
1892-93 74.2 é 
1896-97 67.4 4 
1898-99 6.4 
1903-04 127 
1906-07 s 4.5 t 
1915-16 .. 6.0% ~ 

* Since January 1909, regular Weather Bureau stations have measured sleet separately 8 
ere included, the total for New Haven would be 82.3 inches instead of 76 inches 


In southern Connecticut, the snowstorms of February, 1717, were extreme ; 
and that of March 11-14, 1888, has left a strong impression on the people. 
Winslow Upton says:* ‘‘The great prominence given to the storm under 
consideration was due to the fact that the form of the precipitation was 
snow and that it fell in the vicinity of New York, causing almost a complete 
suspension for several days of the railway traffic centering in that city.’’ 
Everett Hayden® shows that 135 schooners and 81 other vessels were lost 
along the Middle and North Atlantic coast of the United States during this 
storm. The monograph contains an excellent set of colored weather maps. 
Snow fell for about two and a half days, and the depth in southwestern 
New England and eastern New York was estimated at 2!4 to 4 feet on the 
level, the greater depths being along the Hudson and up on the west slope 
of the Berkshires and the southern Green Mountains and in central 
Connecticut (see Fig. 3, map from Upton). Snow-drifts with a maximum 
height of 15 to 40 feet were reported. 

It is evident from the scattered examples just mentioned that ‘‘old 
fashioned snowstorms’’ are not phenomena of the past. Four feet of snow 
in one storm seems to be the maximum which can be expected in southern 
New England. Only on one oceasion, February 18-22, 1717, was there 
apparently as much as six feet. From an inspection of the tables of snow- 
storms showing the duration and amount of snowfall it is apparent that 
snow usually does not fall at a rate exceeding one inch an hour.’® In 
southern New England, special meteorological conditions which will 


8 Amer. Meteorol. Journ., Vol. 5, May, 1888, pp. 19-37 

91". S. Hydrogr. Office Nautical Monographs No. 5, Washington, 1888. 

” Upton (op. cit., p. 36) published a table showing the rate of precipitation near the maximum area in 
the storm of March, 1588 At New Haven, where the snowfall was estimated at 42 inches and the water 
content as 4.50 inches, in other words about 10 to 1, the precipitation rates were as follows 

March 11, 10 P.M., to March 12, 7 A.M., 0.1 
March 12, 7a.M..to 3P.M 0.14 
March 12 P.M., to 10 P.M. 0.11 
March 12, 10 p.M., to March 13, 7 A.M., 0.07 
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favor the long continuance of snowfall may very rarely bring a fall of 
snow amounting to as much as six feet locally, and if repeated after an 
interval of a day or two may result in as much as ten feet within the limits 
of one week. This happened two hundred years ago and almost occurred 
in a five- or six-dey storm of snow and sleet one hundred years ago. If one 
of our modern snowstorms should last four days instead of two or three, 
New England in this century might have a great snowstorm equal to that 
of 1802 or 1717." 

Heavy New England snowstorms have occurred with a number of com- 
binations of weather conditions. A cyclone over the Great Lakes and one 
off the South Atlantic coast may join south of New England and move 
thence northeast. This combination makes a strong cyclone; and, as it is 
south of New England, the cold northerly winds and the moist easterly 
ones combine to produce the requisite low temperature and moisture. 
When there is a snow cover already, the cold air and the consequent 
tendency for an anticyclone to stick over New England serve to intensify 
and delay the cyclone.’* Blue Hill Observatory (Massachusetts) records 
show that, in general, the greater the number of days with snow on the 
ground in a winter month (December to March) the lower is the tem- 
perature relative to the mean. Furthermore, in months with long snow 
cover occur the greatest inversions of temperature between the top of the 
hill and the valley station 600 feet below. With an average depth of 26 
inches of snow on the ground on February 15, 1899, simultaneous tem- 
peratures at the top of the hill and in the valley were 8° F. and —20° F., 
the greatest difference recorded there up to that time.’® 

The other common type of cyclonic arrangement favoring New England 
northeast snowstorms involves a single cyclone which fights its way up the 
coast against the southward circulation on the east side of a great anti- 
eyclone lying dormant over the intensely cold snow-covered ground. Such 
was the case with the snowstorm of January 18-19, 1857, and February 
11-14, 1899.%* In addition, any combination which results in the passage 

11 The winter of 1801-1802 was very mild until late in February, when a storm which " continued for 
nearly a week covered the ground with snow and sleet to the depth of several feet. Intense cold pre 
vailed, which . . caused the sleet to freeze upon the snow, forming a crust so hard and thick that the 
people, not distinguishing the location of the roads, drove in their sleighs across lots over fences and 
walls.” (Perley, op. cit., p. 161.) 

12 A good example of this may be seen on the weather maps for the last week in March, 1916, when an 
anticyclone stayed over snow-covered New England, delaying and forcing to the south a cyclone ap 
proaching from the west. See also “Weather Forecasting in the United States,"’ by a special board 
composed of A. J. Henry, chairman, E. H. Bowie, H. J. Cox, and H. C. Frankenfield, Weather Buren 
[Publ.] No. 583, Washington, 1916, pp. 107, 133, and 139. 

13 A. Woeikof has discussed the influence of snow cover fully in: Der Einfluss einer Schneedecke auf 
Boden, Klima, und Wetter, Penck's Geogr. Abhandl., Vol. 3, No. 3, Vienna, 1889 (reviewed in Amer. Meteorol 
Journ., Vol. 7, 1890, pp. 332-336). Amore recent publication is that by O. V. Johansson: Diaimpfende 


Wirkungen des Schnees und Eises auf die Lufttemperatur, G/versigt af Finska Vetenskaps Soc. Forhandl., 
Vol. @, 1912-13, Aft. A, No. 11 

‘4 The storm of 1899 is mapped and described by the writer inthe Monthly Weather Rev., Vol. 42, 1914, 
pp. 318-330. For a general discussion, see “ Weather Forecasting in the United States "' (cited in footnote 12 
pp. 255-256 and Figs. 163-166 
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of a strong cyclone immediately south of, or northward through, New Eng- 
land, while an anticyclone on the northeast or north is in the way, favors 
the occurrence of a heavy snowstorm if the temperature is low enough. In 
March, 1888, an anticyclone following the passage of a cyclone north of 
New England entered New England on the west just as a southern center 
was approaching the south shore. The difference in temperature, which 
at one time was 25° F. in 75 miles, favored the development of a strong 
cyclone, while the wind circulation and southeastward tendency of the 
anticyclone prevented the normal northeastward movement of the cyclone. 

Snowy winters, while sometimes taking their character from a single 
storm, are the result of the passage of a number of cyclones south of or 
through New England. Cold winters are more snowy in southern New 
England than in the north, while warm winters may lead to excessive 
snowfall in northern New England by reason of greater moisture in the 
air (compare 1915-1916 with 1900-1901, Figs. 18 and 19). As the past 
winter was for southern New England in general the snowiest in more than 
forty years and was exceeded over a wide area perhaps only twice in two 
centuries, the meteorological conditions producing it may give some indica- 
tion as to the immediate cause of such snowy winters. In the three snowy 
months, December, February, and March, cyclones passed south of, or 
through, New England. In December and March, the snowiest months, the 
North Atlantic cyclone was stronger than usual, particularly so in the very 
snowy March.’ 

In the same way, there may be some significance in the fact that none 
(possibly one) of the 153 Hamburg and Bremen whalers in the Greenland 
Sea in the summer of 1716 were lost, while, between 1697 and 1719, on the 
average four were lost each summer, the summer of 1700 being the only 


16 As weather colder than normal is the accom 


other one without losses. 
paniment of a strong Iceland cyclone, there may also be some connection 
between the great amount of ice off the east coast of Greenland in the 
summers of 1786 and 1787 and the intervening severe winter in New 
England.*7 In the cold, snowy summer of 1816 there was an abnormally 
strong sub-permanent cyclone in the Greenland Sea and accompanying cold 
northwest winds in New England.’* These citations are mere suggestions 
as to the way in which snowy winters in New England may be explained 
and perhaps later forecast. The proof awaits the study of a much longer 
series of years, considering mild as well as severe winters. 

A glance at the snowfall record of Boston suggests a connection between 


successive winters. In the past 45 years, each of the four occurrences of 


See C.F. Brooks: World-wide Changes of Temperature, Geogr. Rer., Vol. 2, 1916, pp. 249-255 

16C. G. Zordrager: Grénlandische Fischerei und Wallfischfang, Leipzig, 1723, pp. 370 and 37¢ 
1? Wm. Scoresby, Jun Account of the Arctic Regions, et« 182), Vol. 1, Appendix 3, p. 69) says that 
Danish ships could not approach closer than 50 miles to the east coast of Greenland in 65° N. in July, 1786 


10 miles in August, and 30 miles in 1787 
18 For details of the summer of 1816 in New England, see Perley, op. cif., pp. 204-21 for conditions in 
the Greenland Sea at the same period, see Scoresby, op. cit., Vol. 1, Appendix 1 
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seasonal snowfall in excess of 70 inches was followed in the second season 


after by snowfall below 38 inches, the amount being less than 20 in three 


of the cases. There were but four seasons with less than 20 inches. Will 
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Fic. 1—Relief map of New England. Scale, 1:5,000,000. 

In New England the contours are based on the current edition of the U.S. Geological Survey contour 
map of the United States, 1:2,500,000; in Canada, on J. G. Bartholomew's Orographical Map of the St. 
Lawrence Basin, 1:5,000,000, accompanying §. E. Dawson's “The St. Lawrence Basin and Its Borderlands,” 
London, 1905, 
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MONTHLY AND SEASONAL SNOWFALLS 


Some indication of the effect of altitude, latitude, and exposure on the 
amount of snowfall has already been made. In spite of New England’s 
small area, its snowfall differs greatly in different parts, such inequalities 
being due primarily to these three factors. New England snowfall may be 
considered in two divisions: the western and northern mountainous section 
and the lower coastal region. In the mountains, the greater the altitude, 
the heavier is the snowfall, as a general rule. While the temperature con- 
trol of latitude and altitude on snowfall is important, the exposure to 
snow-bringing winds and the proximity of water surfaces to windward 
cannot be overlooked. For example, the Green Mountains become progress- 
ively snowier southward on account of more open exposure to moist easterly 
winds from the Atlantic (see discussion of February, 1916, map, Fig. 11).*° 

Heavy snowfall on one side of a range of mountains or hills is accom- 
panied by light snowfall on the other side, for any winds after losing 
moisture on one side arrive as warming drier winds on the other. Moun- 
tains cast shadows in the sunlight, and just as truly they cast ‘‘snow 
shadows’’ in snow-bearing winds. The Champlain valley is in the snow 
shadows of both the Green Mountains and the Adirondacks, and so is a 
region of relatively small snowfall. The least snowfall in Vermont, except 
in the extreme southwest, occurs at Burlington behind the highest part of 
the Adirondacks on one side and the White and Green Mountains on the 
other. The upper Connecticut valley is similarly affected. 

On the immediate coast, winds blowing freely off the ocean are chilled 
and made to yield up some of their moisture as they lose velocity and rise 
over the land. If the wind is at a temperature just below freezing it may 
swirl onto the land in clouds of dense snow. In general, it is cold enough 
for snowy ocean winds only in February, March, and April.*° Inland a 
little way, if the land were flat, a belt of maximum snowfall would soon be 
reached, for it is here that the wind behind is most crowding against and 
piling over the lower wind, retarded by friction. Perhaps this is why 
Hyannis has more snowfall than Rockport, Provincetown, and Nantucket. 

Where for some distance inland the country is rising, the zone of maxi- 
mum snowfall is farther from the shore and the snowfall is more intense 
because of the heavy precipitation produced at lower temperatures. Such 
is the case some forty miles inland in western Maine and eastern Massa- 
chusetts. Beyond the crests of the divide the snowfall decreases somewhat, 
but not so rapidly as toward the warm ocean. Thus, in south-central 
Maine, the upper Merrimac valley, the lower Connecticut valley, and east- 

19 Evidences of local glaciation have been found and described by G. D. Hubbard (paper read at the 
thirteenth annual meeting of the Association of American Geographers, New York, December 28-30, 1916) 
on the east side of the Green Mountains of southern Vermont. See U.S. Geological Survey topographic 
sheet, Wilmington, Vermont. 


2 See the writer's maps of the snow-bearing winds over the eastern United States, in Monthly Weather 
Rev., Vol. 43, 1915, Pls. 12, 14, 16, and 18, 
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ern Rhode Island, the snowfall is appreciably less than in the but slightly 
higher region on the east. Other factors which lead to the decreased snow- 
fall of inland valleys are the weaker cyclonic action and the usual higher 
temperatures at the lower elevations. 

Some snowfall comes with westerly winds, thus at times reversing the 
side of the divide on which snow is at its maximum. The snowfall distribu 
tion of coastal New England is not unlike that of the mountain. In this 
ease, the immediate shore, even when flat, has somewhat the effect of a 
range of hills: when the temperature is low enough the snowfall near the 
shore is heavy, and snow-shadow areas are developed behind, especially in 
the valleys. 


DATA 

In preparing the accompanying maps, all the readily available published 
snowfall data for the period 1895 to 1916 were used. For the maps of 
average snowfall the records from 178 stations were used; but there are 
only 30 complete records of the 21 seasons. These data appear sufficient 
to allow a fairly accurate mapping of the distribution of snowfall. The 
addition of three years of complete records and the use of short-period 
records for filling in have led to representation of the average snowfall 
differing somewhat from that shown on the maps already published by the 
writer ;** but the alterations are in details, and follow the principles indi- 
cated by the earlier maps. These features stand out all the more clearly 
with the removal of some of the minor irregularities due to shortness of 
period and lack of stations. The errors of snowfall measurement are so 
great at times that it is only the accordance of results at stations similarly 
located which justifies making maps of ‘‘snowfall.’’*? The probable error 
of these averages from the true mean (if there were such a thing) is large.*® 
In spite of these errors the following maps consistently uphold one another 
in illustrating the broad principles already mentioned. 


THe Maps 
For the months May to October, inclusive, no maps are published here, 
for except in the mountains the snowfall of these months is negligible. 
Snowfall in May is nowhere a rarity except on Cape Cod, where none has 
been observed in at least 21 years. In June, July, August, 1816, snow fell 
in New England and even on the coast of Massachusetts.** There have 


been oeeasional snows in these months on the mountains since then. Sep- 


= C. F. Brooks 


he Snowfall of the Eastern United States, Monthly Weather Rev.,Vol. 4 
accompanied by the maps enumerated in the two preceding footnotes 

For instance, as computed by Fechner’s formula, E : —e in which ¢ is the mean departure from 
the average and » the number of years, the probable error I of the seasonal average at Eastport, Maine 
is 4 per cent., and that at Enosburg Falls, Vermont, 5 per cent. 


4 Perley, op. cit., pp. 24-2 
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tember snow is common in the north and not very rare south even to the 


central highlands of Massachusetts, while the snows of 1816 seem to have 
extended over most of Massachusetts. In October during the past 21 years 
snow has fallen throughout New England. Average amounts in excess of 
one inch are encountered in the White Mountains and on the east flank 
of the Green Mountains. 

November, 1915 (Fig. 4): The only snowstorm of importance was 
brought by a eyclone passing through New England. Thus there was 
appreciable snowfall only in the north, and the limits of this fall are rather 
sharply defined. Light snows occurred on two other oceasions. Throughout 
New England the snowfall was less than the average.*° 

Average November snowfall (Fig. 5) is characterized by small coastal 
amounts, as is the case with the two months just discussed. 

December, 1915 (Fig. 6) : Most of the cyclones with snow passed through 
New England, many of them entering from the south. The storm of 
December 13 was the most important.*® In the south the heavy snow was 
very dense (0.23, New Haven) and caused great damage to wires and 
trees; farther north, although the depth of snowfall was greater, the water 
content was less. The greatest amount of snow considered from the point 
of its water content is, therefore, not coincident with the greatest depth of 
snow on the ground.** As warm winds prevailed in eastern New England 
the snowfall there was light. 

December average, 1895-1915 (Fig. 7): As indicated by the foregoing 
maps, snowfall lines still tend to run parallel to the coast. 

January, 1916 (Fig. 8): All the snowy cyclones of this month passed 
on the north. On this account, only in the north did snow occur in average 
amounts, as southerly winds do not favor snowfall. In the south at many 
places this January was one of the two or three least snowy Januarys in 
the 21 years. 

January, 1904 (Fig. 9): On the 2nd to 3rd a cyclone accompanied by a 
very intense snowstorm passed south of New England. As with other 
single storms the snowfall was extreme only in part of New England. 
Nantucket had almost 40 inches of snowfall and was ice-bound most of the 
month. 

January average, 1896-1916 (Fig. 10) : Topographic control on snowfall 
distribution is much stronger than that of latitude. 

25 The snowstorm of February 21-24, 1912, in the eastern United States as illustrated in C. F. Brooks 
The Distribution of Snowfall in Cyclones of the Eastern United States, Monthly Weather Rer., Vol. 42, 1914, 


pp. 318-330, specifically Figs. 8-11, shows a remarkably sharp line of demarcation between the heavy snow- 
fall north of the cyclone track and the light snow on the south. 


% The following depths were reported December 14 by railroad officials and others: 


Albany, N. Y.., 20 inches Springfield, Mass., 12 inches 
Maybrook, N. Y., 19 - New Haven, Ct., 11 
Greenwich, Ct. 4 “™ Blue Hill, Mass., 4 inch 


27 The snowfall of March 11-14, 1888, had a density exceeding 0.2 on the immediate coast in the south, 
but the usual 0.1 in the interior ( Upton, op. cit., p. 35). 
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February, 1916 (Fig. 11): As the storms passed through New England 
and on the south and as the month was so cold that little of the precipi- 
tation fell as rain, the snowfall was rather evenly distributed throughout 
the region, with but little differences due to latitude or altitude. The 
effect of the ocean is apparent only in that there was much snowfall; snow- 
inhibiting temperatures were not experienced on the east coast, as in 
November, December, and January. 

The usual heavy snowfall in southern Vermont is caused apparently by 
the passage of cool, moist winds over the mountains, favored by the east- 
ward turn of the Connecticut valley at that point, which hinders a further 
southward flow of air. This ascent of the air leads to cooling by expansion, 
which causes the increased precipitation. Brattleboro is freely exposed to 
the northeast winds sweeping down the river and is located at the turn. 
Jacksonville is on the highlands on the west but east of the divide. In very 
snowy (January and February, 1898) or very cold months (February, 
1899) snowfall at Brattleboro may equal or even exceed that of Jackson- 
ville. Vernon is around the bend of the river, and so its snowfall is 
considerably less. Higher than Jacksonville the snowfall is apparently 
heaviest. Monroe, Mass., on Hoosac Mountain, and Somerset, Vt., north- 
west of Jacksonville, have too short records to prove this. 


TABLE IV—ALTITUDE, EXPOSURE, AND SNOWFALL IN SOUTHERN VERMONT* 


ALTITUDE AVERAGE JANUARY AND FEBRUARY SEASON SEASON 

(FEET) 1895-1900 FEBRUARY, 1898 1x99 1895 96 1915-16 
Brattleboro ....... 335 97 | 78 35 79 eee 
Jacksonville....... 1000 106 | 74 | 25 113 | ~— 
VOEROR «2. occcccees 310 76 | 62 30 60 } 86 
Monroe. ........... 1860 ue | ie 126 one 
Somerset .......... 2096 ee oes | oes oes 161 
Williamstown..... 711 sen | (88 Bennington) 20 41 119 

! 


| 
* Snowfall figures are quoted to the nearest full inch. 


In northern New England, west-wind snowfall is encountered in large 
amounts where winds from the St. Lawrence valley rise to cross the moun- 
tains, as, for instance, at Enosburg Falls, Vt., with 97 inches average 
seasonal snowfall, and Bethlehem, N. H., 85. In February, 1899, there was 
too little moisture in the air to allow the usual excess of snowfall in these 
places. 

February average, 1896-1916 (Fig. 12): The ocean now being cold, it 
is possible for heavy snowfall to occur on the coast, especially in Maine. 
This is the month of maximum snowfall throughout New England. 
Nowhere is the winter generally so cold that there is a mid-winter reduction 
in snowfall, due to the reduced moisture capacity of cold air. There is a 
suggestion of such an effect in Vermont, where at most stations the heaviest 
snowfall in any month has come in March. 
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SNOWFALL IN NEW ENGLAND 
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March, 1916 (Fig. 13): Except in the southeast, New England was 
entirely snow-covered from early February to the end of March. At most 
points on the east coast the snowfall was heavier than at a short distance 
inland, as is to be expected in March. The extremes of the western moun- 
tains were due to the topographically enforced rise of the moist air. As in 
February, most of the precipitation of the month was in the form of snow, 
hence there was more snowfall in southern New England than in northern 
because of the greater moisture supply. 


March average, 1896-1916 (Fig. 14): The snowfall is almost the same 
as that of December, except on the coast of Maine. The coast snowfall in 
March is heavier relative to that of the interior than in December. 

The maximum snowfall in any month (Fig. 15) equals about half the 
snowfall of the snowiest season in southern and one-third in northern 
New England. In the north, January and March were the months with 
maximum snowfall, February being third; in the south, this order was 
February, January, and March; and for New England as a whole, January, 
February, and March. Although 21 years is rather a short period to give 
these extremes much weight, they seem to indicate to some extent the effect 
of February cold. In the north, on account of the reduced moisture capacity 
of the atmosphere it apparently cannot snow so hard in February as in 
January or March, even though the highest average is in February. In the 
south, where it is usually too warm for much snow, the month of greatest 
snowfall comes late in winter, when temperatures accompanying ‘‘northeast 
storms’’ are most likely to be below freezing. 

April, 1916 (Fig. 16) : Since the snow cover of March lasted into April 
in northern New England, the same condition of southern cyclones was 
favored. As was to be expected, the snowfall of the extreme northwest was 
but little above the average. The east-coast snowstorm of April 28 was 
extraordinary for so late in the season. On Blue Hill the 8 inches of dense 
snow (water content, 1.68 inches) lasted till noon of the 29th, on which 
day the temperature reached 61°. 


April average, 1896-1916 (Fig. 17): On the east coast April snowfall 
exceeds that of November ; elsewhere November snowfall.is in the lead. In 
the northwestern half of Vermont the November snowfall is double that of 
April. While temperatures in both months are low enough for snow, there 
is less tendency to precipitation in April because the winds from the water 
surfaces tend to become warmer on land rather than colder, as is the case 
in November. At Enosburg Falls, on the west slope in the extreme north, 
the maximum snowfall in any November was 51 inches, while the April 
maximum was but 11. Mariy of the snow-bearing winds for this station 
come from the Lake region to the west and northwest. On the other hand, 
if in April the ground is covered with snow, heavy snowfall may occur, 
particularly on the coast, for the land is then cold relative to the water. 
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Thus at Eastport the average snowfall for April (9 inches) is almost twice 
that of Enosburg Falls (5). 

In April the depth of snowfall seems to be more dependent on altitude 
than in any other month. This may be because the surface ground tem- 
peratures are above freezing, at least in the lowlands. So here, the snow 
may melt immediately on touching the ground, although it is accumulating 
on the adjacent hills. On April 28, 1916, but 2 inches of snow collected 
on the ground in the Boston basin, only a few hundred feet below Blue 
Hill, where the depth was 8 inches. A similar phenomenon occurs in 
November, but because of the effect of the warm ocean it is not so noticeable. 
In April, on the other hand, the ocean may be said to be neutral, and so 
the altitude differences are not complicated. 

Season, 1915-1916 (Fig. 18): The season was characterized by very 
frequent snowfall, especially in February and March. Only a few storms 
stand out as extraordinary. Taking the season as a whole, there were eight 
snowy cyclones passing to the north, eleven passing through, and eleven to 
the south of New England. Of the eleven cyclones bringing heavy snowfall 
four passed through New England and the seven others went by on the 
south. Three out of the four passing through New England occurred in 
December, leaving southeastern New England comparatively free of snow. 
The southern cyclones of late winter, however, made up for this early lack 
of snow. For the season, the result was extraordinary snowfall, particu- 
larly in the west. The topographic control of the distribution of snowfall 
is patent. Particularly interesting is the heavy snowfall of the Champlain 
valley, which normally is in the snow shadow either of the Adirondacks or 
of the Green Mountains. In this season there were north winds with the 
snowfall. This produced heavy snows on the west side of the Green Moun- 
tains, of which there are records of 123 inches at Cornwall and 119 at 
Williamstown. Note the snow shadows east of the mountains. The 97-inch 
record at Springfield, Mass., may be due to the turn of the Connecticut 
just below Springfield, which obstructs the clear sweep of a north-northwest 
wind down the valley, in much the same way as at Brattleboro (see dis- 
cussion of February, 1916, map). 


TABLE V—CONTEMPORANEOUS SNOWFALL DIFFERENCES ON OPPOSITE SIDES OF A 
MOUNTAIN RANGE 








WEST SIDE EAST SIDE 
PO eis eer oe OE Tae ; 
| AVERAGE | LENGTH | AVERAGE Laver 
SNOWFALL or rECORD) /895-96 118.16 SNOWFALL/OF RECORD 1805.96 1915-16 
-_ - ; es —!}+S + - 
Williamstown .... 54 20 yrs. 41 | 119 Vernon, Vt...../ 68 8 yrs. 0 86 


Cornwall, Vt..... 70 | 14 yrs. 55* 123 | Rerehaeld, Ve. 82 21 yrs. 90 93 








* 8 inches interpolated. i 
Season, 1900-1901 (Fig. 19): Only one cyclone of this winter brought 
intense snowfall over any considerable area of New England; this passed 
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through the region. The west winds following the passage of this and other 
eyclones were responsible for the heavy snows at Enosburg Falls (192 
inches).** This same winter was that in which the maximum of 334 inches 
of snow was reported at Adams, N. Y., at the east end of Lake Ontario. 
In many places of southern New England the winter was that with the 
least snowfall in 21 years (ef. conditions of January, 1916, or of November, 
1915). The snowfall at Burlington, Vt., was but slightly above the average, 
and that of Cornwall, a little farther south and still more in the snow 
shadow of the Adirondacks, was but 45 inches, only 4 inches above the 
minimum in the 14 years of record. Under ordinary conditions, however, 
the snowfall at Cornwall is above the median in the same seasons in which 
that at Enosburg Falls is in excess, and vice versa. 

Seasonal average, 1895-1916 (Fig. 20): The great snowfall of the 
exposed highlands, the local snow shadows, and the relatively light snowfall 
of the coast show that the features apparent in the maps of individual 
seasons have sufficient repetition to be shown as usual phenomena. Only 
on the coldest part of the coast (Maine) does the heavy shore snowfall of 
the late winter make the total greater than that a short distance inland. 


SUMMARY 


Air temperature is probably the first factor in determining snowfall. 
The latitude and altitude differences in temperature cause the heaviest 
snowfall, so far as controlled by temperature, to be in the north and on the 
highlands. Similarly the most snow tends to come in the coldest month, 
except in the north in winters colder than usual. Although January is as 
cold as February, the snow-bearing winds of February are the colder and 
so the snowier. The warmth of the coast is less favorable for snowfall 
than the coldness of the interior. 

But without precipitation there can be no snowfal!. Precipitation is 
greatest on highlands, near bodies of water, and near the paths of cyclone 
centers. The seasonal variations are small in amount. 

Wind direction during precipitation is the third important factor con- 
trolling snowfall. Windward slopes of mountains and leeward shores tend 
to have the most precipitation. Combine the effects of these three factors, 
and the distribution of snowfall in New England may be explained. 

First, the highlands are the snowiest, for they are cold, moist, and windy. 
Particularly snowy are those slopes which are openly exposed to easterly or 
northeasterly winds or, as in the north, to the westerly winds from the 
Great Lakes. The intermontane valleys have less snowfall because of the 
higher temperature, less precipitation, and less exposure. In the coastal 
region there is plenty of precipitation and open exposure, for the most part, 


2 At Quebec. snow occurred with southwest, west, and northwest winds 17 times at § a... December 
1900, to March, 1901; while the 18-year average is but 7. 
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so that the snowfall depends chiefly on the temperatures. Thus, in early 
winter the snowfall is less than in late winter; in early winter the snowfall 
on the immediate coast is less than that inland, allowing for topographic 
influences; and in late winter the snowfall of the coast is the heavier. As 
New England is the focus of most of the cyclones which cross the United 
States or come up the east coast, there are chances for wide variations in 
their paths. On this account, all parts of New England are crossed by 
numerous cyclones. As the strongest ones, however, pass New England 
on the south or cross through the southeast, this section from time to time 
experiences extraordinary snowstorms, a great characteristic of the climate 
of New England. 











GEOGRAPHICAL RECORD 


AMERICAN GEOGRAPHICAL SOCIETY 


Meetings of February. An inter-monthly meeting of the American Geographical 
Society was held on Tuesday evening, February 6, at the Engineering Societies’ Build- 
ing, 29 West Thirty-ninth Street. President Greenough presided. The lecture for the 
evening was entitled ‘‘ Petrograd and Moscow: The Rise of the Slav,’’ by B. R. 
Baumgardt. The regular monthly meeting was held on February 20. President 
Greenough presided. He submitted for confirmation the names of 101 candidates for 
Fellowship, each of whom had been approved by the Council, and they were confirmed 
as Fellows of the Society. Thereupon Dr. Arthur L. Day, director of the Geophysical 
Laboratory of the Carnegie Institution, delivered a lecture entitled ‘‘The Crater of 
Kilauea.’’ Dr. Day’s investigations in the Hawaiian Islands and especially on the 
border of the crater of Kilauea, with its boiling lake of lava, have been of the most 
striking character and throw light upon many of the former mysteries of volcanic 
activity. Probably for the first time in the history of science, samples of gas were 
obtained from red-hot lava before it reached the air. 


Dr. Day’s lecture dealt with the 
results of these investigations. 


NORTH AMERICA 


Aérial Mail Line between New York and Chicago. In the past few months 
there has been a growing interest in plans for a mail service between New York and 
Chicago by aéroplane. It is estimated that the trip can be made in from six to fourteen 
hours, depending upon the wind, and that the average running time for the 720 miles 
(air line) between New York and Chicago would be eight hours, or between sunrise 
and sunset. Problems still to be solved are emergency stations, equipped with lights, 
landing stages, extra machines with pilots, ete. According to an article in Flying for 
January, 1917 (E. H. Smith: New York-Chicago Aérial Mail Lines, pp. 504-506), the 
Postmaster General has asked an appropriation of $100,000 from Congress for experi- 
mental purposes. 


Highway Tunnels under the Hudson River. One more step in the costly conquest 
of New York’s water barriers (see the article by Ellsworth Huntington on ‘‘The Water 
Barriers of New York City’’ in the September, 1916, Review) is anticipated by a pro- 
posal made to the New York State Bridge and Tunnel Commission by the engineering 
firm which built the Pennsylvania Railroad and Hudson-Manhattan tunnels (Scientific 
American, Jan. 13, 1917, p. 58). The suggested step aims at eliminating the delay to 
wheeled traffic unavoidable in the ferriage system across the Hudson. The operations 
of the system fall into two distinct traffic zones, divisible by an east-to-west line at 
23d Street. From a study made for the Pennsylvania Railroad in 1913 it was ascer 
tained that, out of a total of 19,660 vehicles crossing the river daily, only 2,000 used 
the ferries above 23d Street. To relieve the downtown congestion and delay, it is pro- 
posed to construct highway tunnels under the river immediately south of the Hudson- 
Manhattan tunnels. The two tunnels, one for westbound, the other for eastbound 
traffic, will be 8,350 feet long and will be able to accommodate 5,000,000 vehicles per 
annum. Tunnels of this description are in successful operation in some European cities. 
London has two with respective lengths of 6,200 and 6,883 feet. In 1913 each accom 
modated about 1,000,000 vehicles. 


Recent Development in Southernmost Saskatchewan. The recent construction 
of a branch of the Canadian Pacific Railway through southernmost Saskatchewan and 
Alberta, paralleling almost the whole length of the northern Montana boundary at a 
distance of 30 to 40 miles, has been followed by a characteristic ingress of settlers. The 
eastern portion of this area, the Wood Mountain-Willowbunch Lake district, has 
recently been investigated (Bruce Rose: Wood Mountain-Willowbunch Coal Area, 
Saskatchewan, Geol. Survey of Canada Memoir 89, 1916). It lies immediately west of 
the Coteau du Missouri. Through it from east to west runs an apparently base-leveled 
plateau of Tertiary rocks. The plateau constitutes a portion of the continental divide. 
On the southern side the topography is roughened by numerous coulees draining to the 
Missouri. The surface is unsuited for grain growing and for railroad construction, 
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and the area is likely to remain the grazing country for which it is particularly well 
adapted. North of the watershed, however, shallow valleys drain to a small interior 
basin, within the drainage area of the Saskatchewan. Here the topography is favorable 
for farming, and the yield of wheat is above the average for the Prairie Plains. A 
further stimulus to future progress lies in the mineral deposits recently investigated 
by the Canadian Geological Survey. The lower Tertiary strata include considerable 
beds of good-quality lignite and excellent brick clays. The close association of the two 
materials and their occurrence in a land without timber or water-power resources should 
render them peculiarly valuable to the fast-growing population of the West. 


Acquisition of the Danish West Indies by the United States. Ownership of the 
Danish West Indies passed from Denmark to the United States on January 17, when 
the ratifications of the treaty conveying the islands to this government were formally 
exchanged. The title passed with the exchange of ratifications, but actual physical 
possession will not take place until the purchase price of $25,000,000 is paid to 
Denmark, 

The Danish West Indies lie immediately east of Porto Rico and consist of the islands 
of St. Thomas, St. John, and St. Croix (Santa Cruz) and adjacent islets. St. Thomas 
and St. John form part of the Virgin Islands, which represent the summits of the 
submerged eastern end of the Antillean mountain chain, of which Cuba, Haiti, and 
Porto Rico are the most conspicuous members. St. Croix lies somewhat off this struc- 
tural line about 80 miles south of the other two islands, separated from them by a 
deep channel. The area of St. Thomas is about 33 square miles; of St. John, 21; 
and St. Croix, 74; the total area of the group, including the smaller islands, being given 
by the Statesman’s Year-Book for 1916 as 138 square miles and the population in 1911 
as 27,086. The geographic significance of the islands has already been dwelt upon in 
the Review (April, 1916, Vol. 1, p. 299). 

With the transfer of the islands, the question of name demands a solution. Possibly 
the best suggestion so far made is the one reported in press despatches from the 
islands under date of March 3 to call them the ‘‘American Virgin Islands.’’ This 
would recognize an already existing name (dating from Columbus) and would form an 
equivalent to the current designation of the remaining islands, which are known as the 
British Virgin Islands. Besides, it would follow the precedent of the similar case of the 
Samoan Islands, the American members of which, since the division of the group 
between the United States and Germany, have been known as American Samoa. 


SOUTH . AMERICA 


Indian Reservations in Argentina. Argentina, where European settlement more 
nearly resembled that of the North than in any other Spanish colony, is today the only 
Latin-American country confronted by an Indian problem comparable with that of 
the United States. The uncivilized Indians with whom the Argentine government is 
concerned occury the territorial extremes of the country. They include various tribes 
of the Gran Chaco—best known among them the Tobas—and the Tehuelehes and Onas 
of Santa Cruz and Tierra del Fuego. 

The southern tribes present the less serious problem. Their numbers are small and 
diminishing. According to the Ministry of the Interior (Memoria del Ministerio del 
Interior, 1912-1913, pp. 99-120, Buenos Aires, 1913), the Tehuelches are estimated at 
700 and the Onas at less than 300 (compare the table on p. 175 in the article by C. W. 
Furlong at the beginning of this number of the Review). The government has founded 
an estancia for their benefit, and others are under the protection of various missions. 

These two means of caring for the native, the civil reduccién and the religious misién, 
are also found in the north. The ancient civilizing foree of the mission still flourishes 
with the support of government aid. In 1914, for instance, the Franciscans of Salta 
were granted 20,000 acres on the Rio Bermejo, with authority for exploitation of the 
forests and various subsidies (Commerce Repts., 1914, No. 247). The first civil reserva- 
tion was founded by decree of 1911 under military authority at Napalpi in the Chaco. 
In 1912 it was taken over by the Department of the Interior. The first fruits of the 
venture appear promising. The Indians have small cultivations of vegetables, corn, 
and cotton and work in the quebracho forests. The forest products are sold on the 
Buenos Aires market, proceeds going to the reservation funds. The government has 
lately decreed the formation of two more colonies for the Tobas and Pilagas (South 
American Journ., Vol. 81, 1916, No. 12). The one, of 53,000 hectares (131,000 acres), 
is to be located on the banks of the Bermejo, and the other, of 85,000 hectares (210,000 
acres), between the Bermejo and the Pileomayo. 
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EUROPE 


Extension of the Swedish Waterway System. The completion of a cana! for 
seagoing vessels connecting Lake Venern, in southwestern Sweden, with the port of 
Gotenburg on the Kattegat, is reported in Engineering News for February 22, 1917 
(pp. 297-298). The new canal, an enlargement of an older waterway, has a length of 
52 miles and contains six locks for a difference of level of 145 feet. It is known as the 
Trollhiittan Canal, and its construction for a length of 47 miles consisted merely in 
the canalization of the Géta River. Vessels of a draft of 13.2 feet can be accommodated 
at present, and it is intended to deepen the canal for vessels of a draft of 16.4 feet. 

The same source reports that a bill has recently been passed by the Swedish Parlia- 
ment providing for the reconstruction of a canal—presumably the Sédertelge Canal is 
meant—connecting Lake Malar, at whose eastern end lies Stockholm, with the Baltic, 
so as to make it available for seagoing vessels. When this waterway has also been 
completed, the large part of southern Sweden which can be reached by way of Lakes 
Venern and Millar will be made directly accessible to ocean traffic. Both the Troll- 
hiittan Canal and the Sédertelge Canal form part of a larger waterway, known as the 
Géta Canal, which leads entirely across southern Sweden from the North Sea to the 
Baltic by way of Lakes Venern and Vettern, canalized portions of the intervening rivers 
and smaller lakes, and a final stretch along the Baltic coast from Séderképing at the 
head of a fiord in 58%4° N. to the Sédertelge Canal and thence to Stockholm (see map, 
1;1,000,000, in Meyer’s guide-book to Scandinavia, 10th edit., Leipzig, 1911, between 
pp. 106 and 107). The elimination of this coastal portion and the transformation of 
the whole waterway into an inland route is foreshadowed by another project, mentioned 


in the same article, to connect Lakes Malar and Venern, presumably by the intervening 
Lake Hjalmar. 


Grenoble: A Study in City Geography. In connection with Professor Raoul 
Blanchard’s recent entrance upon his activities as visiting professor from France at 
Harvard University for the current semester, referred to in the February Review 
(p. 154), the following analysis of his suggestive ‘‘Grenoble: Btude de géographie 
urbaine’’ (Paris, 1911) may be of interest, especially in view of the enormous expansion 
which the war has brought about in that city’s industrial life, based, as it is, on water 
power and therefore independent of the war-created stringency in coal. In this study 
Professor Blanchard explains the origin and development of an urban center by the 
functioning of its physical surroundings. ; 

Grenoble is a confluence town: it lies at the meeting of rivers and valleys, a rocus 
for regions of great natural diversity. Yet in this it is not unique. Many sites in these 
West Alpine valleys have initially possessed similar advantages. Nor have the rivers 
upon which Grenoble stands contributed great positive advantages. Navigation has 
played no vital part in its history, and the low-lying alluvial clays upon which the old 
town was built have afforded but a precarious and unhealthful site. In some respects 
the riverine location has proved a disadvantage. It is indeed to the disadvantageous, 
because barrier, character of the river that Grenoble owes its origin. Here, where the 
Mont Genévre route from the Alps to Lyons gains the Isére, is the only point in a long 
stretch of its course where the river could be crossed. From Albertville, where the river 
enters a structural depression between the Alps and the Pre-Alps, it pursues a meandering 
course, unstable and unbridgeable save at the ¢onfluence with the Drac. This youthful 
torrent, with a regimen highly sensitive to variations in water supply, resulting from 
heavy autumn rains, melted snows of spring, and féhn-melted snows of winter, is a 
powerful transporting agent. By the great fan built at its mouth it could throw the 
meandering Isére over to the right wall of the valley and reduce its devious course to a 
single channel. Here, then, was the crossing place and an inevitable town site. As a 
bridge town Grenoble existed with little modification at least from Roman days to the 
close of the sixteenth century. Its fortunes fluctuated with those of the regions to which 
its highway led. In the prosperous days of the thirteenth and fourteenth centuries 
Grenoble flourished. Its great fair, held for 21 days in September, drew merchants 
‘*from all parts of the world.’’ The bridge was always the center of animation. We 
have a lively picture of the new one built after the great flood of 1219. This bridge 
was the object of ‘‘tender solicitude’’; one made donations to it; it had properties 
and rents and was itself the main street. 

It was not until the seventeenth century that Grenoble entered into industrial life. 
Then the town began to reap the benefits of its diversified regional surroundings. It 
gathered the growing industries based on the mountain and fertile valley products— 
fabrication of hemp, dressing of leather, manufactures of playing cards and, above all, 
of gloves. Under the unfavorable conditions of the eighteenth century industry stag 
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nated; in the nineteenth century it underwent a series of transformations that have 
made the Grenoble of today a focus of industry, a circumstance at first surprising in 
view of its remoteness from the large consuming and producing centers. In part this 
is due to the nature of its early industries, best exemplified by the manufacture of 
gloves, articles of small bulk and weight and relatively high value. In part it is due to 
the discovery of new products and of new means for developing motive foree. Local 
limestone and an excellent natural cement and the anthracite of the La Mure basin 
helped progress in the earlier part of the century. Later came the great advance 
dependent on exploitation of the ‘‘white coal’’ with which the Alpine valleys are so 
well dowered, Not only have hydro-electric resources supplied power for innumerable new 
centers of production, but in Grenoble they have provided a means towards and a 
reason for the metallurgical industry that is now prominent in the diversified occupations 
of the town. 

But Grenoble is more than an industrial center: its varied functions have made the 
old capital of the Dauphiné a modern regional capital of distinction. Grenoble is admin- 
istrative center of its department, and its judicial powers extend over the three depart- 
ments of the Dauphiné province. The command of Alpine lines of communication has 
always given Grenoble importance from the strategie point of view: the town is a true 
military capital. As an intellectual center Grenoble is chiefly remarkable for the rapid 
advance made during the last twenty years. The policy of attracting foreign students 
to the university has been successful to a high degree. Allied with it is a similar 
policy relating to the tourist, wherein Grenoble owes no little to its ancient vantage as 
a passageway to the mountains. Commercially Grenoble figures most prominently as 
an importing center for a region which makes considerable demands on the outside 
world for foodstuffs as well as for raw materials of industry. Unfortunately, com- 
mercial transit is not well developed in the Dauphiné. In this respect Grenoble’s sphere 
of influence is especially limited in the south and east. North and west, while trans- 
portation facilities are better, the potency of regional control is limited by the competi- 
tion of the great center of Lyons. - 


ASIA 


Irrigation in engpetonta, Writing in the Near East for September 29 and 
October 6, 1916, Sir William Willcocks deals once more with the problem of the 
restoration of Mesopotamia’s ancient fertility. He recalls the dependence of Babylonian 
prosperity on the control of the up-stream waters and the custom of all-the-year-round, 
field-by-field irrigation, a method in contrast with the large-scale, basin type of irriga- 
tion practiced in Egypt. The contrast is related to the difference in regimen between 
the Mesopotamian rivers and the Nile: the irrigation problems of the former have 
always been beset by drawbacks unknown in the valley of the ‘‘gentlemanly’’ Nile. The 
rise of both the Tigris and Euphrates is abrupt and unheralded. The annual floods, 
occurring between the months of March and May, are too late for the winter and too 
early for the summer crops, and the amount of silt carried at maximum flood is five 
times as great as that of the Nile. Yet the amount of water that can be made 
available is far greater, and the alluvial soil contains as much potash and more nitrogen, 
phosphate, and lime than that of Egypt. Of the two Mesopotamian rivers the control 
of the Euphrates, successfully managed by the ancients, is relatively easier than the 

eThe new plans, while much more extensive than any of the projects dreamt of by 
the ancient rulers, nevertheless differ but little in method, whether in respect of flood 
control, irrigation, or reclamation. Legends tell us that Marduk, one of the great 
Babylonian deities, reclaimed the flooded areas by dividing them into basins surrounded 
by dikes. Today it is proposed to divide the swamps and marshes into compartments of 
12,000 acres and irrigate each one separately. In the upper delta floods will be con- 
trolled by escapes to the desert on old lines and by barrages whence will be created vast 
reservoirs. On resumption of the work commenced before the outbreak of the war some 
changes will be followed in the details of the original plan (see ‘‘The Irrigation of 
Mesopotamia’’ by Sir W. Willcocks, London, 1911, reviewed in the Bull. Amer. Geogr. 
Soc., Vol. 44, 1912, p. 701, and articles by the same author in the Geogr. Journ.:— 
‘*Mesopotamia, Past, Present, and Future,’’ Vol. 36, 1910, and ‘‘The Garden of Eden 
and Its Restoration,’’ Vol. 40, 1912). Discovery of a limestone outcrop, the only solid 
foundation seen by Willcocks in the whole of Babylonia, will afford a superior site for 
the upper barrage on the Euphrates. The upper barrage on the Tigris will be modified 
on the line of the great Bow River dam at Bassano, Alberta, which appears to be well- 
suited to a shingle foundation. 
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But behind such questions of detail is an entirely new outlook on the Mesopotamian 
question. Hitherto projects for the revival of the country were based on the assumption 
that Turkish rule was to continue: plainly this is considered no longer. Under a more 
liberal government, construction, organization, and control can be planned with greater 
latitude. In any event, however, one point of fundamental importance will remain 
unchanged. This is the necessity for complete control by a single power of the whole 
of the region from Hit and Samarra to the Persian Gulf and a definite understanding 
with Upper Mesopotamia as to the division of the low water supply. 


POLAR REGIONS 


Rescue of the Marooned Men of Shackleton’s Ross Sea Party. The rescue 
by Shackleton of the men of his Ross Sea party is reported in a wireless despatch 
received in Wellington, New Zealand, on February 6 from the Aurora, the relief ship 
on which he had sailed from that port on December 22 


22 (New York Times, February 6, 
based on London Daily Chronicle). With this final rescue all of the men of Shackleton’s 


transcontinental Antarctic expedition are accounted for. It will be recalled (July, 1916, 
Review, pp. 54-57) that Shackleton himself and five of his men reached the Falkland 
Islands on May 31, 1916, after their ship, the Endurance, had been crushed in the 
Weddell Sea, and that, at the fourth attempt, he finally rescued, on August 30, the 
remaining twenty-two men who were marooned on Elephant Island of the South 
Shetland group (September Review, pp. 231-232). The breaking away on May 6, 1915, 
of the Aurora, the vessel of the Ross Sea party of the expedition on the opposite side 
of the Antarctic Continent, had left ten men stranded there (May, 1916, Review, 
p. 378). It was to rescue these men that Shackieton had set forth in December from 
New Zealand. Unfortunately, in their isolation of twenty months, three of the party 
had died, A. P. Spencer Smith, Victor G. Hayward, and Captain Mackintosh, the leader. 

Details of their hardships are given in a message from Shackleton to the London 
Daily Chronicle (summarized in the New York Times of February 12). The task of 
the Ross Sea party, it will be remembered, was to lay depots on the Ross barrier ice 
for the use of Shackleton’s party when it came down from the Antarctic plateau on its 
way overland from the Weddell Sea. In spite of their abandonment they set resolutely 
to work. In October, 1915, six of them, headed by Captain Mackintosh, left Cape 
Evans, on the inner side of Ross Island (77%° 8.). The last depot was laid at Mt. 
Hope (8344° 8.), at the foot of Beardmore Glacier, one of Scott’s depots. Here two of 
his sledges were found—the only traces of Scott’s expedition they came across. On the 
return journey in January scurvy attacked the party. The Rev. Spencer Smith became 
so helpless that he had to be lashed to a sledge in a sleeping bag. When they were 
only eleven miles from Bluff depot (79° 8.), the party was overtaken by a furious 
blizzard, which raged from February 17 to March 1. The temperature was —30° F. 
Fuel and provisions were by this time practically exhausted. After camping for six days, 
the party on February 23 started through the blinding storm to attempt to reach the 
depot. Soon after starting, Mackintosh fell in his tracks, having reached the limit of 
human endurance. He was left with Smith, and with Wild to look after them both, 
while Joyce, Richards, and Hayward with four starving dogs struggled on to reach the 
depots. In a momentary clearance of the storm on February 26 the depot was sighted. 
The party immediately returned to their comrades with food and oil. On the way Hay- 
ward broke down. Mackintosh and Smith were helpless; they were lashed to a sledge, 
and, with Hayward staggering along beside them, the party started homeward. At 
first the party was helped by a sledge sail, but on March 7 the wind dropped, and the 
sail became useless. Three men pulling now were unable to move the sledges, burdened 
with their sick comrades. Mackintosh, seeing the gravity of the situation, unselfishly 
decided to remain behind, so as to give the other sick men a chance to reach safety. 
They left him in a tent with three weeks’ provisions on March 8, forty miles from 
safety. The party pushed on with Hayward and Spencer Smith, all now weakening 
from the seurvy. Spencer Smith died on March 9, after forty-seven days’ illness. He 
was cheerful to the end. On March 11 Hut Point, on the southwestern corner of Ross 
Island, was reached, and fresh meat and dried vegetables were procured. Three days 
afterward Joyce, Richards, and Wild started back to get Mackintosh. This they suc- 
cessfully accomplished, and by March 18 all were safe at Hut Point. 

After having survived the hardships of the 800-mile journey to the foot of Beardmore 
Glacier and back, Mackintosh and Hayward succumbed on the short 15-mile journey 
across the sea ice from Hut Point to Cape Evans. They left the former camp on May 
8, 1916, in fine weather but were overtaken by a sudden blizzard. When their anxious 
companions started after them, their tracks were found to terminate abruptly in open 
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water. There is no doubt that the two men were lost when young ice broke loose under 
the influence of the blizzard. ; 

Such were the fortunes of Shackleton’s expedition. That he was able to bring back 
all but three of his men is further striking evidence of his extraordinary energy and 
indomitable spirit. England has every reason to be proud of her Polar record; once 
more, in the words of Captain Scott’s immortal ‘‘ Message to the Public,’’ it has been 
shown ‘‘that Englishmen can endure hardships, help one another, and meet death with 
as great fortitude as ever in the past.’’ 


PHYSICAL GEOGRAPHY 


Twilight. Much popular interest attaches to the intensity and duration of twilight, 
and there is a good deal of misconception and confusion in regard to the matter. 
Professor H. H. Kimball has recently reviewed the literature on the subject, and has 
prepared a working bibliography, which will be useful to those who desire further 
information (Monthly Weather Rev., November, 1916). The author has also included 
the results of recent photometric measurements of the intensity of twilight. Astronomical 
twilight has, from an early date, been considered to end in the evening and to begin 
in the morning when the true position of the sun’s center is 18° below the horizon, at 
which time stars of the sixth.magnitude are visible near the zenith and generally there 
is no trace on the horizon of twilight glow. On the other hand, civil twilight ends in the 
evening and begins in the morning when the true position of the sun’s center is 6° 
below the horizon, at which time stars and planets of the first magnitude are just 
visible, 

The same number of the Monthly Weather Review contains translations of von 
Bezold’s classic description of twilight (from Pernter and Exner’s ‘‘ Meteorologische 
Optik’’), of Mairan’s description of anti-twilight (1754), and of Heim’s explanations 
of the western purple light and the eastern afterglow. R. DeC. Warp. 


Variations in Solar Radiation and Climatic Changes. The annual report (June 
30, 1916) on the work of the Astrophysical Observatory of the Smithsonian Institution 
mentions several matters of interest to those who are concerned with problems of 
climatic ‘‘changes’’ and their causes. Observations made with a silver-disk pyrheliometer 
at the Harvard College Observatory in Arequipa, Peru, since August, 1912, have been 
reduced and published (Smithsonian Misc. Colls., Vol 65, No. 9, 1916). The solar-con- 
stant values from the Arequipa observations confirm the variations of the sun observed 
at Mount Wilson by the complete spectrobolometric process. There is no evidence 
from the Arequipa records to suggest that the Katmai eruption of June 6, 1912, produced 
any turbidity of the atmosphere south of the equator. The Mount Wilson observations 
of 1913-1914 have been reduced and a preliminary publication has been made (Smith- 
sonian Misc. Colls., Vol. 66, No. 5, 1916). The results show distinctly that the average 
distribution of solar radiation over the solar disk varies from year to year. Changes 
also occur from day to day. 

A new instrument, the pyranometer, has been devised by Messrs. Abbot and Aldrich, 
eapable of measuring accurately the intensity of sky light by day and of radiation out- 
ward toward the whole sky by night (Smithsonian Misc. Colls., Vol. 66, No. 7, 1916). An 
allotment has been made from the Hodgkins Fund for the purpose of duplicating the 
solar-constant work of Mount Wilson ‘‘at the most favorable station on the earth.’’ 
An expedition to carry on this work will go out in the summer of 1917, probably to 
South America. The plan is to have observations made at the new station and at Mount 
Wilson for several years, for the purpose of making full and accurate determinations of 
solar variations for comparison with climatic changes on the earth’s surface. 

R. DeC. Warp. 


GEOGRAPHICAL NEWS 
PERSONAL 


Dr. Frank D. ApAms of McGill University read a paper at the thirty-fifth meeting 
of the Royal Society of Canada, held at Ottawa at the end of last year, entitled ‘‘ The 
Quantitative Study of Climatic Factors in Relation to Plant Life.’’ 


Dr. W. 8. Coorrr of the University of Minnesota gave a lecture before the Geo- 
graphie Society of Chicago on February 23 entitled ‘‘The Vegetation of the Glaciers of 
Alaska.’’ Dr. Cooper’s paper on a similar topic before the Association of American 
Geographers in December last was referred to in the February Review (p. 142). 
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Mr. Harry A. FRANCK, author of ‘‘A Vagabond Journey Around the World,’’ gave 
a lecture on March 7 before the Geographical Society of Philadelphia entitled ‘‘ Tramp- 
ing Down the Andes: Incidents of a 2,400-Mile Foot Journey from Bogot& to Cuzco via 
Quito. ’’ 


Dr. RoLAND M, Harper read a paper before the Torrey Botanical Club of New York 
on February 28 on ‘‘ Two Long Island Peat Bogs.’’ 


Mr. Wyatr MaLcoum, at the thirty-fifth meeting of the Royal Society of Canada, 
held at Ottawa at the end of last year, presented an outline of the bibliography of 
Canadian geology for the year 1915. 


Mr. J. B. TyRRELL read a paper at the thirty-fifth meeting of the Royal Society of 
Canada, held at Ottawa at the end of last year, entitled ‘‘ Notes on the Geology of the 
Nelson and Hayes Rivers, Manitoba.’’ 


Mr. JAMES WHITE of the Conservation Commission of Canada read a paper at the 
thirty-fifth meeting of the Royal Society of Canada, held at Ottawa at the end of last 
year, entitled ‘‘Place Names in the Southern Rockies [of Canada].’’ 


OBITUARY 


Dr. F. J. H. Merritt died in Los Angeles on November 29, 1916, in his fifty-fifth 
year. From 1894 to 1904 Dr. Merrill was director of the New York State Museum at 
Albany and from 1899 to 1904 state geologist of New York. Since 1904 he had been 
engaged in private practice. Dr. Merrill is best known to geographers through the 


hypsometric map of New York State, 1:760,320, which was published in 1901 under 
his direction. 


ProFEessoR HENRIK MOHN, professor of meteorology at the University of Christiania, 
died on September 12, 1916, at Christiania, aged eighty-one years. For many years he 
had been director of the Norwegian Meteorological Institute; in 1882 and 1883 he was 
in charge at Bossekop, the Norwegian station forming a part of the international sys- 
tem to study Arctic meteorology in those years. Professor Mohn’s best-known work 
is ‘‘Grundziige der Meteorologie,’’ 5th edit., Berlin, 1898. Other important works are: 
Die Norwegische Nordmeer-Expedition: Resultate der Lothungen und Tiefseetemperatur- 
Beobachtungen, Ergdnzungsheft No. 63 zu Petermanns Mitt., Gotha, 1880; Die Strém- 
ungen des europiischen Nordmeeres, Ergdnzungsheft No. 79 zu Petermanns Mitt., 
Gotha, 1885; ‘‘The North Ocean: Its Depths, Temperature, and Circulation,’’ 1887; 
Wissenschaftliche Ergebnisse von Dr. F. Nansens Durchquerung von Grénland, 1888 
(with Nansen), Ergdneungsheft No. 105 zu Petermanns Mitt., Gotha, 1892; and his dis- 
cussions of the meteorology of the Nansen and Sverdrup expeditions (The Norwegian 
North Polar Expedition, 1893-1896: Scientific Results, Vol. 6, 659 pp., London, ete., 
1905; Report of the Second Norwegian Arctic Expedition in the ‘‘Fram,’’ 1898-19082, 
No. 4, 399 pp., Christiania, 1907). 


























GEOGRAPHICAL PUBLICATIONS 
(Reviews and Titles of Books, Papers, and Maps) 
For key to classification see ‘‘ Explanatory Note’’ in Vol. II, pp. 77-81 


NORTH AMERICA 
UNITED STaTES 
North-Central States 


Jenks, A. E. Indian-white amalgamation: An anthropometric study. 24 pp.; 

diagrs., ills. Univ. of Minnesota Studies in Social Sci. No. 6. Minneapolis, 1916. 

The government act of 1906 authorizing mixed-blood Indians on the White Earth 
Reservation, Minnesota, to dispose of their allotted lands led to many eases of suspected 
fraudulence and imposition. Investigation necesr*tated a knowledge of the racial 
status of the Indians involved. Mere physical appearance and verbal testimony proved 
unsatisfactory and the use of anthropometric methods was proposed. The Indians in 
question belong to the Ojibway tribe that since the mid-seventeenth century has mixed 
more or less with the French and Scotch fur traders coming into the tribal territory. 
The usual measurements have been taken and tabulated for over 300 Indians of pure 
and mixed race and compared with measurements of Minnesota French and Scotch and 
of other Indian tribes. The average face-breadth and head-breadth index for pure blood 
Ojibway men is 97.19, a value on the same order as that, 98.63 per cent, obtained by 
Hrdlitka for the Pimas, who are probably the purest blooded Indians now existing in 
the states. For the Minnesota French the value is 90.85 per cent and for the Scotch 
90.34 per cent. Median values are obtained according to the proportion of mixed blood. 


MarTIN, LAWRENCE. The og graphy of Wisconsin. xxii and 549 pp.; maps, 
diagrs., ills., bibliogr., index. isconsin Geol. and Nat. Hist. Survey Bull. No. 36: 
Educ. Series No. 4. Madison, 1916, 

One of the best of the state reports of similar character written in recent years; 
thorough, modern, well-illustrated, a reliable source of scientific information, and with 
full bibliographic references. The map of the glacial centers and limits, Figure 27, is a 
noteworthy improvement over older representations. For example, the British Columbia 
region is designated not ‘‘Cordilleran Ice Sheet’’ but ‘‘ Valley and Piedmont and 
Intermont Glaciers.’’ The older title has persisted in spite of a wealth of cumulative 
reasons inst it. Even so modern and otherwise excellent a text as Pirsson and 
Schuchert’s ‘‘ Text-book of Geology,’’ 1915 (Fig. 511), uses the old form. 

The section on the Lake Superior Lowland is especially interesting (Fig. 1). It 
will be recalled that the great depth of Lake Superior, 1,008 feet, or 400 feet 
below sea-level, the steep scarp on its northwestern border, the youthful drainage of 
the scarp, and the old erosion surface of the upland on the west form a group of 
anomalous features that have been highly puzzling to physiographers for many years. 
Martin concludes that the floor of Lake Superior is the surface of a down-sunken block 
and that the steep bordering walls are strongly modified fault scarps (fault-line scarps) 
that were developed after the peneplane of the uplands. The valley produced by down- 
faulting was then filled with sediments and later exhumed by glaciers and streams 
influenced in their action by the contrast between the softer sediments of the down- 
sunken block and the hard rock of the border. 

The sections on glaciation are the best in the book. Plate X with its two striking 
photographs furnishes a comparison of present Alaskan with past Wisconsin ice condi- 
tions that should be in every text-book. The same may be said of Plate VII, showing 
the driftless area at the Wisconsin stage of glaciation. 

There ought to be so strong a demand for this book in the schools of Wisconsin that 
several editions would be called for. If this hope is realized certain sections should be 
rewritten: ‘‘The Upland is a Cuesta Rather than a Peneplain,’’ pp. 63-64, illustrates 
the point. Contour maps never show sky lines; and the fact that certain topographic 
features are quite as characteristic of cuestas as of peneplanes does not in itself vitiate 
the peneplane theory. An older theory is not overthrown by finding a new one just as 
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SOUTH AMERICA 
EcuaporR, PERU, BoLIvIaA 


NorDENSKIOLD, ERLAND. Incallacta, eine befestigte und von Inca Tupac Yupanqui 

angelegte Stadt. Maps, diagrs., ills. Ymer, 1915, No. 2, pp. 169-185. 

Incallacta is one of a growing number of places studied by Dr. Nordenskiéld and 
others in which the excavation of ruins has enlarged our knowledge of Inca civilization 
and its extent. The paper is accompanied by a sketch map showing the location of 
several ruins in the valley of the Rio Grande, southeast of Cochabamba, Bolivia. There 
are also restorations and photographs of ruined walls. The author’s conclusions are 
interesting. He believes that the ruins of Incallacta were not built later than 1464, 
basing his conclusions upon the pottery unearthed and from documentary accounts, 
including Sarmiento de Gamboa (Richard Pietschmann). He believes that the place 
was built by the Inca Tupac Yupanqui and notes especially the strong resemblance 
between the type of architecture employed and that displayed in the famous fortress 
of Sacsahuaman at Cuzco, though this resemblance is not at all brought out in the 
photographs of ruined walls that accompany the paper. There is a reference to Machu- 
Picchu and to the resemblance between the artefacts of that place and those of the 
Island of Titicaca believed by Bandelier to be entirely of Inca origin. But the con- 
clusions of Nordenskiéld must be held in abeyance until the final report of the Peruvian 
expeditions on the entire collection of pottery and other archeological material. 





Andes, Copper mining at the top of the. Ills. The South American, Vol. 5, 
1916, No. 1, pp. 18-19. [Morococha, 14,000 feet above the sea. ] 


BineHaM, HikaM. Further explorations in the land of the Incas: The Peruvian 
Expedition of 1915 of the National Geographic Society and Yale University. 
Maps, ills. Natl. Geogr. Mag., Vol. 29, 1916, No. 5, pp. 431-483. [Abstracted in the 
December, 1916, Review, p. 466.] 

Bolivia, El estafio de, en los Estados Unidos. Ills. Bull. Pan American 
Union, Vol. 42, 1916, No. 4, pp. 473-491. [Version of article in English appearing in 
Bull. Pan American Union, Vol. 42, 1916, No. 2, pp. 182-202.] 


Bolivian exports increase [for 1915]. The South American, Vol. 4, 1916, 
No. 8, p. 187. 


—— Bolivian tin industry, The. Ills. The South American, Vol. 4, 1916, No. 
12, pp. 330-331, 


Cook, O. F. Staircase farms of the ancients. Ills. Natl. Geogr. Mag., Vol. 29, 
1916, No. 5, pp. 474-534. [For comment see the note on Professor Bingham’s ‘‘ Peruvian 
Expedition of 1915’’ in the December, 1916, Review, p. 466.] 


Crawrorp, M. D.C. The master weavers of the desert empire. Ills. Harper’s 
Mag., No. 794, Vol. 133, 1916, pp. 287-297. [The textile art of old Peru: a popular 
presentation of technical studies carried out by the American Museum of Natural 
History. } 

Durrr, F. D. Three thousand miles up the Amazon. Ills. Bull. Pan American 
Union, Vol. 43, 1916, No. 4, pp. 437-452. [The termination of the journey here described 
is Riberalta, one of the leading towns of Eastern Bolivia. It was established after 
Heath’s exploration of the Beni in 1881 and although growth was interrupted by the 
revolution of Acre it is now estimated to contain 3,500 to 5,000 inhabitants. Japanese 
form an important element of the population, They are engaged in farming and some 
have contracted themselves as laborers to the rubber agencies. } 








AFRICA 
ATLAS REGION 


—— Alc4zarquivir, La poblacién de. Rev. de Geogr. Colon. y Mercantil, Vol. 13, 
1916, No. 4, pp. 133-134. Real Soc. Geogr., Madrid. [Abstract of census published 
April 25 in Boletin oficial de la Zona de influencia espaiiola en Marruecos.} 


BaxpizeT, JEAN. Nos grandes colonies et la guerre: Tunisie. Revue des Sct. 
Polit., Vol. 35, 1916, Apr. 15, pp. 172-185. 


BEN Danov, C. Contribution a l'étude de l'industrie pastorale en Algérie: 
Des nappes d’halfa et de leur réle au pays du mouton; Utilisation du bolus 
@halfa. Bull. Trimestriel de la Soc. de Géogr. et d’Archéologie d’Oran, Vol. 38, 1915, 
No. 3-4, pp. 304-317. 
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BLAKE, Maurice. Morocco. 8 pp. Suppl. to Commerce Repts., Ann. Series, 1916, 
No. 75a. Bur. of Foreign and Domestic Commerce, Dept. of Commerce, Washington, 
D. C, 

BonELLI, Emiti0. Cabo Yubi. Rev. de Geogr. Colon. y Mercantil, Vol. 13, 1916, 
No. 6-7, pp. 245-247. Real Soc. Geogr., Madrid. [Commercial and political significance 
of this important coast station in relation to Spanish Morocco and the Canaries. ]} 


Dantin, JUAN. Las tierras negras de Marruecos. Trabajos del Museo Nacl. de 
Ciencias Nat., Ser. Geol., No. 13, pp. 27-37. Madrid, 1915. [See reference in December 
Review under ‘‘ The Southwesternmost Black Soils of Europe,’’ pp. 468-469.] 


Front marocain, Sur le, mai-juin 1916. L’Afrique Frangaise, Vol. 26, 1916, 
No. 7, pp. 246-252. 


GENTIL, Louis. La recherche scientifique au Maroc. 27 pp. Reprint from Revue 
Gén. des Sci., April 15, 1914. 


GentTiL, Louis. Le Maroc: Sa pacification; Son outillage économique; Le 
développement de ses échanges. Map. Bull. Mensuel Fédération des Industriels et 
des Commergants Frangais, No, 128, Vol. 11, 1914, No. 8, pp. 270-274. 


GenTILLI, Nuvo. Nuovi centri csmmunehd al Marocco. L’Africa Italiana, Vol. 
35, 1916, No. 5-6, pp. 101-112. 


GENTILLI, NINO. Vecchi e nuovi interessi italiani al Marocco. L’Africa Italiana, 
Vol. 35, 1916, No. 9, pp. 193-208. 


HErev.zE, F. pv’. La a ae contre les sauterelles en Tunisie en 1915. Bull. 
Soc. Pathol. Exot. de Paris, Vol. 8, 1915, No. 9, pp. 629-633. [Title taken from Review 
of Applied Entomology, Vol. 4, Series A: Agricultural, 1916, Part 2, p. 44.] 

Hooton, E. A. Preliminary remarks on the archeology and ange getenge- 
ogy of Tenerife. American Anthropologist, Vol. 18, 1916, No. 3, pp. 358 


La SALLE, D’ANFREVILLE DE. Le Maroc pendant la guerre. Map. os Géogr., 
Vol. 30, 1914-15, No. 4, pp. 311-319. Paris. : 


Le Cuay, Capitaine. Causerie sur les pepe berbéres du Maroc. Renseign. 
Colon, (Suppl. a l’ Afrique Frang.), 1915, 5, pp. 141-148. 


Maroc, La colonisation au. JRenseign. Colon. (Suppl. a l’Afrique Frang.), 
1916, No. 7, pp. 209-211. 


Stites, G. K. Canary Islands. 10 pp. Suppl. to Commerce Repts., Ann. Series, 
1916, No. 15a. Bur. of Foreign and Domestic Commerce, Dept. of Commerce, Wash- 
ington, D. C. [The United States, Argentina, and Cuba have made important gains 
in the import trade of the Canary Islands. The two latter countries have likewise been 
recipients for a proportionally large number of emigrants from the islands. ] 


Tunisia: I fosfati di Gafsa; La campagna olearia 1915-1916. Rapporti dei 
RR. Agenti diplomatici e consolari' N. 1., pp. 4-5. Direz. Gen. degli Affari Comm., 
Minist. degli Affari Esteri, Rome, January, 1916. 


Wotrr, Kart. Geomorphologische Beobachtungen an der Kiiste des dstlichen 
Algeriens. Ills. Mitt. der Gesell. fiir Erdkunde eu Leipzig fiir das Jahr 1913, pp. 119- 
134, 











PHYSICAL GEOGRAPHY 
HYDROGRAPHY AND OCEANOGRAPHY 


Bercet, ALPHONSE. Les mines flottantes et les courants marins. Maps, diagr. 
La Nature, No. 2226, 1916, May 27, pp. 345-348. [See December, 1916, Review, pp. 
471-472. ] 


Derant, A. Theoretische Uberiequnane iiber Seespiegelschwankungen in Seen 
und Meeresbuchten. Diagrs der Hydrogr. und Marit. Meteorol., Vol. 44, 
1916, No. 1, pp. 29-34. 


—— Instrument plots qretiies of river and harbor beds. Ills. Engineering 
Rec., Vol. 74, 1916, No. 4, p. 


Jones, E.L. General aie tables for the ¥e 1917. 488 pp.; diagrs. U. 8. Coast 
and Geodetic Survey Ser. No. 42. Washington, D 916. 


McGratu, P. T. The international ice a. Tils. Amer. Review of Reviews, 
Vol. 54, 1916, No. 3, pp. 305-308, 


Newsiern, M. I. The geographical treatment of rivers. Scottish Geogr. Mag., 
Vol. 32, 1916, No. 2, pp. 57-69. 


—— Oceanic tides, with special reference to the work of the United States 

















ee ee 





GEOGRAPHICAL PUBLICATIONS 251 


Coast and Geodetic Survey. Diagr. Sci. Amer. Suppl., No. 2111, Vol. 81, 1916, 
June 17, p. 398. [‘‘ From an address by Dr. Charles Lane Poor at the Centennial Exer 
cises of the United States Coast and Geodetic Survey.’’} 


OtmsteD, F. H. Control of mountain torrents by check dams. Ills. Engineer 
ing News, Vol. 75, 1916, No. 7, pp. 314-315. 


Tide-predicting machine No. 2, U. S. Coast and Geodetic Survey, 
Description of the. 35 PP-; diagrs., ills. U. S. Coast and Geodetic Survey Special 
Publ. No. $2. Washington, D. C., 1915. 





METEOROLOGY AND CLIMATOLOGY 


Assot, C. G., anp L. B. AtpricH. The pyranometer—an instrument for meas- 
uring sky radiation. 9 pp.; diagrs. Smithsonian Miscellaneous Colls., Vol. 66, 1916, 
No. 7. [See reference, above, on p. 246.] 

AITKEN, JOHN. The dynamics of cyclones and anticyclones. Proc. Roy. Soc. of 
Edinburgh, Vol. 36, 1915-16, Parts 1-2, pp. 174-185 

Breas, E. A. Droughts and hot weather. Bibliogr. Monthly Weather Rev., Vol. 
44, 1916, No. 3, pp. 135-138. [‘‘ Extracts from paper, ‘Forecasts of Weather Favor- 
able to the Increase of Forest Fires,’ read before the Pan-American Scientific 
at Washington, D. C., Dec. 30, 1915.’’] 


BIRKINBINE, C. P. Variations in precipitation as affecting water vues — 


neering. Maps, diagrs., ills. Journ. of the Amer. Water Works Assoc., Vol. 1916, 
No. 1, pp. 1-62. 


Congress 


Bonacina, L. C. W. On the re-adjustment of pressure differences: two species 
of ean phan PRs and their connection. Diagrs. Quart. Journ. Roy. 
Meteorol. Soc., No. 180, Vol. 42, 1916, pp. 209-228. [Discussion, pp. 225-228.] 


Brooks, C. F. Notes on meteorology and climatology. Science, Vol. 43, 1916, 
June 30, pp. 933-937. 


Brooks, C. F. Notes on meteorology and climatology: Snowfall and snow 
cover. Science, Vol. 43, 1916, Feb. 11, pp. 212-214. 


CLayTon, H. H. Relation between rainfall and synoptic winds. Monthly 
Weather Rev., Vol. 44, 1916, No. 2, pp. 80-81. 

D[{inges], J. 8S. Atmospheric pollution. Monthly Weather Rev., Vol. 44, 1916, 
No. 3, p. 114. [Reprinted from Science Abstracts, Sect. A, Feb. 28, 1916.] 


Dines, J. S. The -maomgges 9 and illumination of barometers and the accuracy 
obtainable in the readings. Quart. Journ. Roy. Meteorol. Soc., No. 177, Vol. 42, 
1916, pp. 1-8 


Dines, W. H. Circulation and temperature of the atmosphere. Monthly 
Weather Rev., Vol. 43, 1915, No. 11, pp. 551-556. 

GUILBERT, GABLIEL. Forecasting thunderstorms. Monthly Weather Rev., Vol. 
1915, No. 11, pp. 556-559. [Translated from Compte Rendu de |’ Assoc. Frang. pour 
l’Avancemt. des Sci., 41éme Session, Nimes, 1912, Paris, 1913, pp. 296-304. Followed 
(pp. 559-562) by a translation of M. Durand-Gréville’s rejoinder, Notes et Mémoires 
de |’ Assoc. Frang. pour l’ Avancemt. des Sci., 41@me Session, Nimes, 1912, Paris, 1913, pp. 
286-291.] 


Kapet, B. C., AND CLEVELAND ABBE, JR. Water-evaporation studies by [the] 
Weather ag = Engineering News, Vol. 76, 1916, Aug. 3, pp. 200-201. 


KIMBALL, Serna illumination, and the intensity and duration of 
twilight. 16 lh “ik. liogr. [‘*‘A paper read at a meeting of the Pittsburgh sec- 
tion of the Rewinating = alls, Society, Cleveland, Ohio,‘ February 18, 1916.’’ 
See also note, above, on p. 246.] 


Lipman, C. B., anp D. D. Waynick. A detailed study of effects of climate on 
important properties of soils. [Ills., bibliogr. Soil Science, Vol. 1, 1916, No. 1, 
pp. 5-48 

Litre, —. La science de |’air, notions nouvelles et utilisations. Bull. Soc. de 
Géogr. de Toulouse, Vol. 34, 1915, No. 3-4, pp. 206-211. 


LONGSTRETH, T. M. ee | the weather. 195 pp.; ills. Outing Publishing Co., 
New York, 1915. 70 cents. 7x5 


—— Meteorological Conatiee. Tenth Annual Report of the, for the year 
ended 31st March, rors. 93 pp.; diagrs., ills., index. London, 1915. 


Sanpstrim, J. W. Working up of wind ‘observations. Map, diagrs. Monthly 
Weather Rev., Vol. 43, 1915, No. 11, pp. 547-551. 
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HUMAN GEOGRAPHY 


GENERAL 


HunTINGTON, ELtswortH. Civilization and climate. xii and 333 pp.; maps, diagrs., 
index. Yale University Press, New Haven, 1915. $2.50. 91% x64. 


Dr. Ellsworth Huntington’s studies of the changes which have taken place in the 
climate of the past, particularly in Palestine and in the arid regioas of the western United 
States, are familiar to the readers of the Geographical Review. The present volume 
is a contribution to the problem of the effect of climatic conditions upon human 
efficiency and the development of civilizations. 

In essence Dr. Huntington’s thesis is that we must recognize in the life of nations, 
as we recognize in agriculture, not only hereditary stock and artificial culture but also 
climatic conditions; and he supports this plausible but commonly neglected viewpoint 
by two new lines of statistical evidence. 

The first, and in some respects the most important, body of data presented deals 
with the variations in individual efficiency at different seasons, as measured by the 
wages of factory operatives employed on a piece-work basis, and by the scholastic records 
of students at West Point and Annapolis. It is impossible here to go into the details 
of the methods used, and in fact Dr. Huntington only presents the general results in a 
somewhat popular form and without the detailed tables which one may hope will be 
fully presented elsewhere. In general, however, it may be said that the trades chosen 
were so far as possible free from fluctuating seasonal demands or disturbing factors 
other than those of varying human efficiency. The summary curves presented agree in 
showing two points of maximal efficiency for the factory operatives, in the spring and 
in the fall, with marked depressions in winter and summer. The winter drop is much 
more marked than the summer drop in the Connecticut factories studied, while in South 
Carolina and Georgia cotton factories the winter and summer minima are about equal, 
and Florida cigar makers show a deep summer depression with none in winter. The 
curves for the daily marks of students at West Point and Annapolis show the same 
phenomena as those for Connecticut factory workers, except that the spring maximum 
comes earlier (in March or April instead of June). The author concludes, from a 
comparison of his figures with data for temperature, that the maximum of physical 
efficiency is manifest when the outdoor temperature is 60°-65° and that for mental 
efficiency when it is 40° F. 

Dr. Huntington also analyzes his data with respect to the constancy of temperature 
from day to day and concludes that a change, either a rise or fall in temperature, is 
favorable to efficiency. The differences here are very slight and the reviewer is not 
convinced that they are significant. The conclusion which the curves seem most clearly 
to warrant is that a moderate drop in temperature of 5°-10° exerts a stimulating effect. 

The second quite distinct line of evidence presented deals with a broader problem, 
the world distribution of climates and civilizations. Here again Dr. Huntington’s 
methods are not given in sufficient detail for critical analysis. Im general, however, 
he has graded the principal regions of the earth’s surface according to their approxima- 
tion to an ideal climate (moderate temperature with stimulating influence of change- 
ability and storminess), and has then graded the civilization of the same regions accord 
ing to a score card submitted to a group of fifty scientific men and publicists in various 
countries (mostly from the United States and Europe). The maps prepared for climate 
show ideal conditions in west-central Europe and in a belt extending across central 
North America from the east coast to the Rockies, with Japan, New Zealand, southern- 
most South America, and the west coast of North America coming next in order. The 
maps for civilization correspond in a striking way to those for climate. 

Dr. Huntington summarizes in his last four chapters much of his earlier work on 
the evidence for pulsatory variations in the climate of the past as indicated by his 
studies in Palestine, by measurements of the growth rings of the great trees of Cali- 
fornia, by the records of the ancient Maya civilization and by the evidence of certain 
salt lakes in the west. In general, the evidence of the past, as of the present, bears out 
his contention that climate is a real and important factor in human progress. ‘‘The 
hypothesis, briefly stated, is this: Today a certain peculiar type of climate prevails 
wherever civilization is high. In the past the same type seems to have prevailed 
wherever a great civilization arose. Therefore, such a climate seems to be a necessary 
condition of great progress.’’ 

This is a very stimulating and original book. It should open up important new fields 
for fruitful research; and its conclusions have a far-reaching practical significance. The 
triumphs of sanitation have made it clear that life may be made as safe in the tropic 
as in the temperate zone. It may well be, however, that there is a wide gap between 
survival and efficiency, and that a very hot or a very cold or a very even climate is indeed 
a serious bar to the release of the highest energies of the human race. 

C, E. A. WINSLOW. 








